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ABSTRACT
This  s tudy e v a l u a t e s  marke t ing s t r a t e g i e s  f o r  Lou is iana  soybean 
p roducers  and t h e  i n f l u e n c e  of  s e l e c t e d  supply and demand f a c t o r s  on 
t h e s e  s t r a t e g i e s '  perfo rmance.  Pr imary d a ta  from 100 producers  were 
used to  i d e n t i f y  m arke t ing  s t r a t e g i e s .  Means and va r i a n c e s  of r e t u r n s  
were e s t i m a t e d  f o r  41 m arke t ing  s t r a t e g i e s  f o r  the  1975-1979 p e r i o d .
Forward c o n t r a c t i n g  y i e l d e d  th e  l a r g e s t  mean r e t u r n s  a l though  i t s  
v a r i a n c e s  exceeded h a r v e s t  s a l e s '  v a r i a n c e s .  Unhedged s t o r a g e  y i e l d e d  
s i g n i f i c a n t l y  h ighe r  mean r e t u r n s  and lower v a r i a n c e s  than hedged 
s t o r a g e  s t r a t e g i e s .  S t r a t e g i e s  i n v o lv i n g  t h e  hedging of  growing crops  
g e n e ra te d  mean r e t u r n s  no t  s i g n i f i c a n t l y  d i f f e r e n t  from forward 
c o n t r a c t i n g  s t r a t e g i e s  and v a r i a n c e s  which were r e l a t i v e l y  l e s s  than 
t h o s e  of  forward c o n t r a c t i n g .
An econometr ic  soybean market  model was c o n s t r u c t e d  t o  p r e d i c t  farm 
le v e l  soybean p r i c e s  fo r  1980-1985.  This  model was a 16-equa t ion  
s im u l ta ne ous  system r e f l e c t i n g :  1) c ru s h in g  soybeans produces j o i n t -
p r o d u c t s ,  2) soybeans ,  meal ,  and o i l  have m u l t i p l e  uses  and m arke ts ,  3) 
soybe ans ,  meal ,  and o i l  a r e  components in l a r g e r  economic s e c t o r s ,  and 
4) p r i c e s  and product  f lows a re  de te rmined  s im u l ta n e o u s ly  due to  the  
j o i n t  p roduc t  n a t u r e .
E va lua t ion  of  t h e  m odel 's  p r e d i c t i o n  accuracy  was based on T h e i l ' s  
U£ i n e q u a l i t y  c o e f f i c i e n t .  The model was r e l a t i v e l y  more a c c u r a t e  f o r  
t h e  soybean s e c t o r  than f o r  meal and o i l  s e c t o r s .
This  model (Model 1) was compared wi th  two o t h e r  models (Models 2 
and 3) which d i f f e r e d  in v a r i a b l e s  in c lu d e d  and s t a t i s t i c a l  e s t i m a t io n  
methods used.  In Model 2, some v a r i a b l e s  used in Model 1 were combined
xvi i i
i n t o  r a t i o s  or  weighted ave rages  of  o r i g i n a l  v a r i a b l e s .  Model 3 ' s 
v a r i a b l e s  were i nc luded  based upon improving the  farm leve l  p r i c e  
e q u a t i o n ' s  accuracy  wi th  o t h e r  e q u a t i o n ' s  accuracy  being  c o n s id e red  
s u b o r d i n a t e .  Models 1 and 2 were e s t i m a t e d  us ing  OLS while  Model 3 was 
e s t i m a t e d  us ing  2SLS. Model 3 outper formed (minimum U2  s t a t i s t i c s )  
Models 1 and 2 in t h e  farm l eve l  p r i c e  equa t ion  in the  1975-1979 and 
1980-1985 p e r i o d s .
Cond i t iona l  farm l eve l  soybean p r i c e  e s t i m a t e s  were made f o r  1980- 
1982 and 1983 us ing  Model 3. These e s t i m a t e s  were used to  de te rmine  
p o t e n t i a l  marke t ing s t r a t e g y  r e t u r n s .
x i x
CHAPTER I
INTRODUCTION
This s tudy  i s  concerned with an a n a l y s i s  of marke t ing s t r a t e g i e s ^ /  
f o r  Lou is iana  soybean growers .  The purpose of t h i s  s tudy i s  to  prov ide  
soybean growers in fo rm a t ion  f o r  making more p r o f i t a b l e  p roduct ion  and 
m arke t ing  d e c i s i o n s .
P e r s p e c t i  ve
Much has been w r i t t e n  e x p l a i n i n g  soybeans '  e x p lo s i v e  r i s e  from n ea r  
o b s c u r i t y  p r i o r  t o  World War II t o  t h e i r  p r e s e n t  p o s i t i o n  as one of the  
w o r l d ' s  major  a g r i c u l t u r a l  commodit ies .  Many people  in t h e  United 
S t a t e s  c o n s i d e r  t h e  development  of soybeans to  be an " o ve rn igh t"  success  
s t o r y  and a "m i rac le  c ro p " .  However, soybean c u l t i v a t i o n  was f i r s t  
reco rded  in 2828 B.C. in China.-^/  A per iod  of 4811 y e a r s  i s  a 
r e l a t i v e l y  long " o v e r n i g h t " !  Soybeans and t h e i r  p roduc t s  have been 
im p o r ta n t  p r o t e i n  components in t h e  d i e t s  of m i l l i o n s  of Chinese and 
o t h e r  O r i e n t a l  people  f o r  n e a r l y  5,000 y e a r s .
P r i o r  t o  1908, soybean p roduct ion  and consumption were c on f ine d  to  
Ch ina ,  Manchuria ,  and Japan .  J apanese  f i rms  began e x p o r t i n g  soybeans in
_1_/ Marke t ing  s t r a t e g i e s  r e f e r  t o  t h e  d i f f e r e n t  methods p roducers  
use t o  s e l l  t h e i r  soybeans ,  the  t ime pe r iod  i n v o lv e d ,  and th e  q u a n t i t y  
s o l d .
_2/ Morse,  W.J. " H is to ry  of  Soybean P r o d u c t i o n . "  Soybean P r o d u c t s , 
K.S. Markely,  e d i t o r .  New York: I n t e r s c i e n c e  P u b l i s h e r s ,  I n c . ,  1950, p . 4
1
21908 t o  o t h e r  a re a s  of  the  wor ld ,  commencing wi th  shipments  t o  s evera l  
o i l  m i l l s  in England.  The r e c o g n i t i o n  of soybeans '  advan tages  f o r  o i l  
and o i l  cake l ed  t o  r a p i d  expansion of  soybean t r a d e  wi th  o t h e r  European 
c o u n t r i e s ^
Between 1950 and 1980, world soybean p roduct ion  quadrup led  from 
18,132 thousand m e t r i c  t ons  t o  81,774 thousand m e t r i c  t o n s .  World 
p roduct ion  reached a peak of 93,550 thousand  m e t r i c  tons  in 1979 
(Appendix A, Table 1 ) .  The most rap id  product ion  growth occu r red  dur ing  
th e  1970-1979 p e r i o d ,  when world p roduct ion  more than doubled (41,810 t o  
93,550 thousand m e t r i c  t o n s ) .
The United S t a t e s ,  B r a z i l ,  and China a re  t h e  p r i n c i p a l  soybean 
producing  c o u n t r i e s  in t h e  wor ld .  Toge the r ,  t h e s e  t h r e e  c o u n t r i e s  
accounted  f o r  93 p e rc e n t  and 88 p e rc e n t  of t o t a l  world p roduc t ion  in 
1951 and 1980, r e s p e c t i v e l y  (Appendix A, Table  1 ) .  However, t h e  
i n d i v i d u a l  c o n t r i b u t i o n s  of t h e s e  major  p roducing  n a t i o n s  t o  t o t a l  world 
p roduc t ion  s h i f t e d  du r in g  the  1951-1980 p e r i o d .  The United S t a t e s '  
s h a re  i n c r e a s e d  from 44 .5  p e rc e n t  in 1951 t o  60.5  p e rc e n t  of t o t a l  world 
p roduc t ion  in 1980; t h e  B r a z i l i a n  s h a re  i n c r e a s e d  from .4  p e r c e n t  t o
18 .8  p e r c e n t ;  and t h e  Peop les  Republ ic  of  C h in a ' s  s ha re  d e c l i n e d  from
47.9  p e rc e n t  t o  9 .2 p e r c e n t .
World soybean e x p o r t s  fo l lowed a growth p a t t e r n  s i m i l a r  t o  world 
product ion  (Appendix A, Table  2 ) .  During th e  1955-1981 p e r i o d ,  t o t a l  
world soybean e x p o r t s  i n c r e a s e d  9.2 t i m e s ,  from 2,896 t o  26,569 thousand 
m e t r i c  t o n s .  The United S t a t e s ,  B r a z i l ,  and the  Peop les  Republ ic  of
_3/ Gray, Douglas .  All About t h e  Soya Bean in A g r i c u l t u r e ,  
I n d u s t r y ,  and Commerce. London: John Bole ,  Sons, and D a n ie l s o n ,  L t d . ,  
1936, pp.
China accounted  f o r  97.3 p e rc e n t  of t o t a l  world soybean e x p o r t s  in 1955 
and 88 pe rc e n t  in 1981. Ind iv idua l  coun try  sha re s  of t o t a l  ex p o r t s  
a l s o  s h i f t e d  du r in g  t h e  1955-1981 p e r i o d .  As a p e rc e n t  of  t o t a l  
world e x p o r t s ,  t h e  Peoples  Republ ic  of C h ina 's  soybean e x p o r t s  d e c l i n e d  
from 31.8  p e rc e n t  in 1955 t o  .5 pe rc e n t  in 1981, B r a z i l i a n  ex p o r t s  
i n c r e a s e d  from 1 .8  p e r c e n t  in 1955 to  5 .5  p e rc e n t  and United S t a t e ' s  
e x p o r t s  i n c r e a s e d  from 63 .8  p e rc e n t  in 1955 t o  82.3 pe rc e n t  in 1981.
World e x p o r t s  of  soybean cake and meal i n c r e a s e d  18.3 t im es  from 
1 ,097  thousand m e t r i c  t o n s  in 1955 t o  20,067 thousand  m e t r i c  t ons  in 
1981 (Appendix A, Table  3 ) .  The United S t a t e s ,  B r a z i l ,  West Germany, 
and th e  N e the r l ands  accounted  f o r  74.5 p e rc e n t  of  t o t a l  world soybean 
cake and meal e x p o r t s  in 1959 and 89.8 pe rc e n t  in 1981. Growth in world 
soybean cake and meal e x p o r t s  was g r e a t e r  in t h e  1960-1969 p e r i o d ,  
i n c r e a s i n g  3 .8  t im e s ,  than  in t h e  1970-1979 p e r i o d ,  when cake and meal 
e x p o r t s  i n c r e a s e d  2 .8  t i m e s .  Also ,  f o r  t h e  f i r s t  t ime s in c e  t h e  e a r l y  
196 0 ' s a c o m p e t i t iv e  meal and cake e x p o r t i n g  n a t ion  ( B r a z i l ,  1981) 
e x p o r t e d  more t o t a l  cake and meal than did t h e  Uni ted S t a t e s .
World soybean o i l  e x p o r t s  i n c r e a s e d  from 98 t o  3 ,483 thousand 
m e t r i c  t o n s  from 1955 t o  1981 (Appendix A, Table  4 ) .  In the  1955-1959 
p e r io d  world soybean o i l  e x p o r t s  i n c r e a s e d  5.3 t im e s ,  changing from 98 
t o  515 thousand  m e t r i c  t o n s .  Growth of  soybean o i l  e x p o r t s  slowed in 
t h e  1960-1969 p e r i o d ,  i n c r e a s i n g  only 1.03 t im e s ,  rang ing  from 650 t o  
668 thousand m e t r i c  t o n s ;  grew more r a p i d l y  in t h e  1970-1979 p e r i o d ,  
i n c r e a s i n g  2 .6  t i m e s ,  from 1,120 t o  2 ,953 thousand m e t r i c  t o n s .
Soybeans were i n t r o d u c e d  i n t o  t h e  Uni ted S t a t e s  in 1804, p r i m a r i l y  
f o r  use as a fo rage  c rop .  In 1921, t h e  growing American soybean
4i n d u s t r y  was p rov ided  t a r i f f  p r o te c t io n -^ /  and about  30 y e a r s  l a t e r  (in 
t h e  1 9 5 0 ' s )  t h e  Uni ted S t a t e s  became th e  w o r l d ' s  l a r g e s t  soybean 
p roducer  and e x p o r t e r .
United S t a t e s '  soybean p roduct ion  i n c r e a s e d  from about  133 thousand  
m e t r i c  tons in 1925^/  t o  49,453 thousand m e t r i c  tons  in 1979 (Appendix 
A, Table  1) .  From 1955 t o  1981, American soybean e x p o r t s  i n c r e a s e d  11.8  
t im e s ,  r i s i n g  from 1,847 t o  21,860 thousand  m e t r i c  tons  (Appendix A, 
Table  2 ) .  Soybean meal e x p o r t s  of  t h e  Uni ted S t a t e s  i n c r e a s e d  11.2 
t i m e s ,  from 564 t o  6 ,344 thousand  m e t r i c  tons  peaking  a t  7 ,024 thousand  
m e t r i c  tons  in 1980 (Appendix A, Table  3 ) .  American soybean o i l  e x p o r t s  
i n c r e a s e d  from 18 thousand  m e t r i c  t o n s  in 1955 to  798 thousand  m e t r i c  
t o n s  in 1981 peaking  a t  1 ,100  thousand  m e t r i c  t ons  in 1979. This  r a p id  
growth in soybean p roduct ion  and t r a d e  r e s u l t e d  from a combinat ion of  
economic and s c i e n t i f i c  deve lopments .
Although soybeans a re  a legume, they  g e n e r a l l y  grow be s t  under  s o i l  
and c l i m a t i c  c o n d i t i o n s  which f av o r  t h e  p roduct ion  of corn and o t h e r  
feed g r a i n s .  The w o r l d ' s  top corn-growing r e g i o n ,  the  midwestem United 
S t a t e s  i s  a l s o  t h e  w o r l d ' s  l e a d in g  soybean producing a rea  (Appendix A, 
Table  5 ) .  In 1960, s i x  midwes tem s t a t e s ^ /  accounted  f o r  70 p e rc e n t  of  
t o t a l  United S t a t e s '  soybean p r o d u c t i o n .  These s i x  s t a t e s  accounted fo r
58.9  p e rc e n t  of  t o t a l  Uni ted  S t a t e s '  soybean p roduct ion  in 1979.
4 /  I b i d . ,  p. 99.
_5/ Uni ted  S t a t e s  Department of  A g r i c u l t u r e ,  Economic Research 
S e r v i c e .  F a t s  and O i l s  S i t u a t i o n , FOS-28, U.S. Government P r i n t i n g  
O f f i c e ,  Washington,  D .C . , May 1^61,  p. 25.
_6/ These s i x  s t a t e s  were:  I l l i n o i s ,  Iowa, M is s o u r i ,  Minneso ta ,
I n d i a n a ,  and Ohio.
Following World War I I ,  advances in co rn -p ro d u c in g  t echnology  
r e s u l t e d  in more than a doub l ing  of  com y i e l d s .  Thus,  the  demand f o r  
Uni ted  S t a t e s '  com  has been met by p roduct ion  from fewer and fewer 
a c r e s .  R e l a t i v e l y  low market p r i c e s  f o r  com and governmental programs 
aimed a t  r educ ing  feed  grain  ou tpu t  made soybeans an a t t r a c t i v e  
a l t e r n a t i v e  crop f o r  midwestem f a r m e r s .  Subsequent  improvements in 
soybean v a r i e t i e s  and p roduc t ion  t e c h n i q u e s  r e s u l t e d  in an expansion of 
t h e  geographic  bounda r ie s  f o r  f e a s i b l e  soybean p r o d u c t io n .
In L o u i s i a n a ,  soybeans  have r e p l a c e d  ac reage  p r e v i o u s ly  p l a n t e d  to  
t h e  s t a t e ' s  major  cash c rops  ( c o t t o n ,  r i c e ,  and suga rcane )  and moved 
i n t o  newly c l e a r e d  c ro p l a n d .  Of t h e  t o t a l  h a r v e s t e d  ac reage  of  
soybeans ,  c o t t o n ,  r i c e ,  and sugarcane  in 1955 (1 ,484  thousand  a c r e s )  
soybeans comprised 6.4 p e r c e n t ,  c o t ton  41 .4  p e r c e n t ,  r i c e  35.4 p e r c e n t ,  
and sugarcane  16.7 p e rc e n t  (Appendix A, Table  6 ) .  By 1981, soybeans 
accoun ted f o r  65 .8  p e rc e n t  of  t o t a l  h a rv e s t e d  ac reage  of the  fo u r  c ro p s .
Soybeans were of r e l a t i v e l y  minor importance t o  L o u i s i a n a ' s  
a g r i c u l t u r a l  s e c t o r  p r i o r  t o  1967. However, in terms of annual r e c e i p t s  
f rom marke t ings  of  a l l  L o u i s ia na  farm commodit ies ,  soybeans led  a l l  
f i e l d  crops  from 1974 th rough  1980 (Appendix A, Table  7) .  Soybeans 
accounted  f o r  more than o n e - f o u r t h  of  t o t a l  cash r e c e i p t s  f o r  a l l  
L ou i s iana  commodit ies  in the  f i v e  y e a r  p e r i o d ,  1976-1980.  In terms of 
t h e  c o s t / n e t  r e tu r n  r a t i o ,  soybeans ranged from 1.13  t o  1 .4 2 ,  wh ile  
c o t ton  ranged from 1.56  t o  3 .48  in t h e  M i s s i s s i p p i  De l ta  of  Louis iana  
du r in g  th e  1978-1981 p e r i o d  (Appendix A, Tab les  8 and 9 ) .  That i s ,  t o  
g e n e ra t i o n  of  a d o l l a r  of  soybean n e t  r e t u r n s  r e q u i r e d  c o s t s  of  $1.13 to  
$1.42 .
Soybean p r i c e s  have been a t t r a c t i v e  t o  f armers  because growth in
6t h e  demand f o r  soybeans has g e n e r a l l y  kept  pace wi th  p roduct ion  
i n c r e a s e s  d u r in g  t h e  post-World War II p e r i o d .  Demand expansion 
o c c u r r e d  in both U.S. and world m arke ts .  Except  f o r  c o u n t r i e s  such as 
J a p a n ,  where soybeans a r e  consumed d i r e c t l y  in human foods ,  t h e  demand 
f o r  soybeans i s  d e r iv e d  i n d i r e c t l y  from th e  demand f o r  i t s  two pr imary 
p r o d u c t s ,  o i l  and meal.
Soybean o i l  i s  p r i m a r i l y  used f o r  human food.  The major  p o r t i o n  of  
domest ic  demand f o r  soybean o i l  in t h e  United S t a t e s  i s  used in the  
p roduc t ion  of  m a rg a r in e ,  s h o r t e n i n g ,  cooking o i l ,  and s a la d  o i l .  Large 
q u a n t i t i e s  of  Uni ted S t a t e s '  soybean oi l  a re  expo r ted  p r i m a r i l y  f o r  
cooking o i l  in l e s s  deve loped  c o u n t r i e s  and t o  more wea l thy n a t i o n s  fo r  
m argar ine  p r o d u c t i o n .  Approximately o n e - t h i r d  of the  p rocessed  soybe an 's  
va lue  i s  d e r iv e d  from o i l .  However, in t h e  e a r l y  postwar  y e a r s ,  t h e  o i l  
component c la imed about  50 p e rc e n t  of  p roces sed  soybean va lu e ,  due t o  
t e c h n i c a l  c o n s t r a i n t s  of the  c ru s h in g  p rocess  and r e l a t i v e  p r i c e s  of 
soybean meal and soybean o i l .
Soybean meal accoun ts  f o r  most of  t h e  remaining t w o - t h i r d s  of  
p roces sed  soybean va lu e .  Much of  soybean demand expansion in the  
pos tw ar  p e r io d  was due t o  expansion o f  soybean meal demand in t h e  United 
S t a t e s  and o t h e r  c o u n t r i e s .  Soybean m ea l ' s  major use has been in h igh -  
p r o t e i n  animal feed  s in c e  soybean meal c o n t a i n s  44-50 p e rc e n t  ve g e ta b le  
p r o t e i n .
Demand expansion f o r  meat and o t h e r  l i v e s t o c k  p roducts  in the  
deve loped  n a t i o n s  s t i m u l a t e d  i n c r e a s e d  animal p r o d u c t i o n .  The demand 
f o r  meat and meat p roduc t s  has been met p r i m a r i l y  from an imals  f i n i s h e d  
on c o n c e n t r a t e d  grain  r a t i o n s .  In t u r n ,  t h i s  has r e s u l t e d  in a growth
7in demand f o r  h ig 'n -p ro te in  f e e d s ,  such as soybean meal.
The p r o c e s s in g  of whole soybeans i n t o  meal and o i l  l i n k s  t o g e t h e r  
t h e  demand and supply s i d e s  of the  t o t a l  soybean market .  The United 
S t a t e s '  soybean p r o c e s s in g  i n d u s t r y  adopted a major  change in p r o c e s s in g  
t echno logy  in t h e  e a r l y  1 9 5 0 ' s .  The s h i f t  from mechanical t o  chemical 
methods of e x t r a c t i n g  o i l  from soybeans i n c r e a s e d  the  s i z e  and 
e f f i c i e n c y  of  p r o c e s s in g  p l a n t s  and reduced t o t a l  p r o c e s s in g  c o s t s .
This change in p r o c e s s in g  methods a l s o  f a c i l i t a t e d  f u r t h e r  expansion in 
p roduc t ion  of soybean o i l  and meal .
The "m irac le "  expansion of soybean p r o d u c t i o n ,  u t i l i z a t i o n ,  and 
t r a d e  du r ing  t h e  pos t-World War II p e r io d  r e s u l t e d  from th e  i n t e r a c t i o n  
o f  f i v e  b a s i c  economic and s c i e n t i f i c  f o r c e s :  1) r e l a t i v e
a t t r a c t i v e n e s s  of  soybeans as a crop a l t e r n a t i v e  on United S t a t e s '  
f a rm s ,  2) development  of new soybean v a r i e t i e s  and p roduc t ion  
t e c h n i q u e s ,  3) adop t ion of  cheaper  and more e f f i c i e n t  p r o c e s s in g  
t e c h n o lo g y ,  4) expansion of markets  f o r  soybean meal and o i l ,  and 5) 
s t r o n g  and growing demand f o r  soybean p roduc t s  ( the  improved economic 
c o n d i t i o n s  in deve lop ing  and developed n a t i o n s  r e s u l t e d  in a s h i f t  in 
human d i e t  composi t ion from s t a r c h y  c e r e a l s  t o  more p r o t e i n  laden 
p r o d u c t s ) . —/—^  This  combination of economic and s c i e n t i f i c  f o r c e s  a l s o  
c r e a t e d  some ad jus tm en t  problems f o r  the  soybean i n d u s t r y .  Due t o  two
J J  V a r e la ,  J u l i o  C. and Floyd C. C o r ty ,  The Economic P o s i t i o n  of 
t h e  United S t a t e s  and L ou i s iana  in t h e  World Market  f o r  Soybeans and th e  
F u tu re  Outlook .  D.A.E. Research Report  No. 577, Lou is iana  A g r i c u l t u r a l  
Experiment  S t a t i o n ,  Baton Rouge, L o u i s i a n a ,  January  1981, pp. 1-3.
_8/ Houck, J . P . ,  M. E. Ryan, and A. Subo tn ik .  Soybeans and The i r  
P r o d u c t s ,  M arke ts ,  Models ,  and P o l i c y .  M inneapo l i s :  U n i v e r s i t y  of
Minnesota  P r e s s ,  1972, pp.  3-7.
unique  c h a r a c t e r i s t i c s ,  t h e  b i o l o g i c a l  n a t u r e  of soybean p roduct ion  and 
the  economic environment  of p r i c e  t a k i n g  faced  by soybean p ro d u ce r s ,  t h e  
p roduc t ion  segment has had r e l a t i v e l y  more d i f f i c u l t y  making needed 
a d ju s tm e n t s  than o t h e r  components of  t h e  soybean i n d u s t r y .
The Problem
Produc t ion  d e c i s i o n s  of  soybean p roduce rs  a re  i n f l u e n c e d  in p a r t  by 
the  expected or  a n t i c i p a t e d  demand f o r  soybeans ,  the  t e c h n i c a l  knowledge 
of  how t o  e f f i c i e n t l y  combine i n p u t s ,  and t h e  expec ted  supp ly  of 
p r o d u c t i v e  i n p u t s . —/  Soybean p roducers  normally  make p roduct ion  p lans  
p r i o r  t o  a c q u i r i n g  i n p u t s  t o  produce soybeans .  Thus,  soybean p r o d u c e r s '  
e x p e c t a t i o n s  concern ing  f u t u r e  demand f o r  soybeans and th e  f u t u r e  supply 
o f  p r o d u c t iv e  i n p u t s  a re  im por ta n t  f a c t o r s  a f f e c t i n g  p roduct ion  
d e c i s i o n s .
Marke t ing d e c i s i o n s  remain a f t e r  p roducers  have made t h e i r  
p roduc t ion  d e c i s i o n s .  These d e c i s i o n s  a r e  made in p a r t  based on 
expe c te d  supp ly  of  m arke t ing  in p u t s  and expec ted  demand f o r  soybeans.  
P roducer s  can make more a p p r o p r i a t e  (with r e s p e c t  t o  a c h ie v in g  t h e i r  
g o a l s )  m arke t ing  d e c i s i o n s  i f  they  c o r r e c t l y  a n t i c i p a t e  f u t u r e  p r i c e  
f l u c t u a t i o n s ^ - /  Adverse p r i c e  movements impact on the  r e t u r n s  
p roduce rs  r e a l i z e  from t h e i r  marke t ing  d e c i s i o n s  and ,  t h u s ,  a f f e c t  t h e  
degree  wi th  which they ach ieve  t h e i r  g o a l s .  Between 1973 and 1979
_9/ Expected demand i s  t h e  demand producers  expec t  t o  f ac e  when 
t h e i r  soybeans are  t o  be marke ted .  Expected demand may or  may no t  
c o in c i d e  wi th  a c tu a l  demand a t  t h e  t ime of  s a l e .
10/  Producer  goa ls  may inc lu d e  maximizing r e t u r n s ,  a s s u r i n g  some 
minimum l i v i n g  s t a n d a r d ,  a c h ie v in g  some r a t e  of  growth of  t h e  farm f i rm ,  
e t c .
monthly Lou is iana  average  soybean p r i c e s ,  a d j u s t e d  f o r  a l i n e a r  p r i c e  
t r e n d ,  ranged from $4.10 t o  $9.40 per  bushel  (Appendix A, Table  1 0 ) . - i ! /  
T h e r e f o r e ,  a major  a re a  of  concern f o r  soybean p roducers  i s  choice  of 
m arke t ing  s t r a t e g y  or  com bina t ions  of  marke t ing  s t r a t e g i e s  t o  ach ieve  
t h e i r  g o a ls .  Th is  r e s e a r c h  a d d re s s e s  t h a t  problem.
J u s t i f i c a t i o n
The p roces s  of  p roducing  d e c i s i o n s  from product ion  and m arke t ing  
e x p e c t a t i o n s  i s  c om p l ic a ted  by t h e  v a r i a b i l i t y  o c c u r r in g  in p roduct ion  
c o s t s ,  crop y i e l d s ,  p roduc t  p r i c e s ,  and o t h e r  f a c t o r s  a f f e c t i n g  n e t  
income. Based upon p a s t  w e a t h e r ,  i n s e c t ,  and d i s e a s e  impacts on crop 
y i e l d s ,  p roducers  a re  a b le  t o  e s t i m a t e  a l i k e l y  range of p r o d u c t i o n .  
Input  c o s t s  a re  a l s o  r e l a t i v e l y  easy f o r  p roducers  t o  e s t i m a t e .
However, ou tpu t  p r i c e  v a r i a t i o n s  a re  more d i f f i c u l t  f o r  p roducers  t o  
e s t i m a t e .
Farmers may be i n f l u e n c e d  by s e ve ra l  goals  in s e l e c t i n g  t h e i r  
p roduc t ion  and marke t ing  a l t e r n a t i v e s .  G e n e r a l ly ,  economis ts  have 
c o n s id e r e d  two goa ls  t o  be of  major  importance t o  f a r m e r s :  maximizat ion
of  n e t  income and n e t  income s t a b i l i t y .  Given th e  v a r i a b l e  n a t u r e  of  
p roduc t ion  y i e l d s ,  inpu t  p r i c e s ,  and p roduct  p r i c e s  f a c i n g  farmers  and 
th e s e  two g o a l s ,  a fundamental  problem inv o lv e s  de te rm in in g  what 
m arke t ing  s t r a t e g y  combina t ions  can b e s t  s a t i s f y  t h e s e  two g o a l s .  A 
s y s t e m a t i c  e v a lu a t i o n  of t h e  r e l a t i o n s h i p s  between n e t  income and 
v a r i a b i l i t y  of  n e t  income from a l t e r n a t i v e  m arke t ing  s t r a t e g i e s  would
11 /  A djus ted  monthly average  p r i c e  e qua ls  t h e  a c t u a l  monthly 
average  p r i c e  minus t h e  a c t u a l  p r i c e  d iv ide d  by an index of  c y c l i c a l ,  
s e a s o n a l ,  and i r r e g u l a r  e f f e c t s .
b e n e f i t  f armers  in making m arke t ing  d e c i s i o n s  t o  ach ieve  t h e s e  two 
goal s .
P rev ious  s t u d i e s  have in c lu d e d  only a narrow range of  marke t ing  
s t r a t e g i e s  ( fo c u s in g  on only f u t u r e s  t r a d i n g  or  only on forward 
c o n t r a c t i n g  s t r a t e g i e s )  or  did no t  add res s  t h e  impact  of  f u t u r e  p r i c e  
e s t i m a t e s  on expec ted  r e t u r n s  from marke t ing  s t r a t e g i e s .  This  s tudy 
w i l l  ana lyze  r e t u r n s  from a l a r g e r  range of  marke t ing  s t r a t e g i e s  
( fo rward c o n t r a c t i n g ,  f u t u r e s  t r a d i n g ,  h a r v e s t  s a l e s  and s to r a g e  
s t r a t e g i e s ) .  A pr imary purpose  of  t h i s  s tudy  i s  t o  e v a l u a t e  t h e  
economic performance of s e l e c t e d  m arke t ing  s t r a t e g i e s  based upon both 
h i s t o r i c  p r i c e  movements and p r o j e c t e d  f u t u r e  p r i c e  movements. This  
s tudy w i l l  p rov ide  some gu idance  f o r  p roducers  t o  s e l e c t  among 
a l t e r n a t i v e  m arke t ing  s t r a g e t i e s  t o  improve t h e i r  income s i t u a t i o n .
Another  i n f o r m a t io n a l  need a dd res sed  in t h i s  s tudy concerns 
a g r i c u l t u r a l  p o l i c y  a t  both s t a t e  and n a t i o n a l  l e v e l s .  E v a l u a t io n s  of 
p a s t  c o n d i t i o n s  in t h e  soybean market  and e s t i m a t e s  of f u t u r e  cond i tons  
p rov ide  p o l i c y  makers wi th  a b a s i s  f o r  d e te r m in in g  how much soybean 
p roduc t ion  should  be encouraged  t o  a c h ieve  food p o l i c y  g o a l s .
O b je c t iv e s
The genera l  o b j e c t i v e  of  t h i s  s tudy  was t o  s p e c i f y  and e v a l u a t e  
a l t e r n a t i v e  m arke t ing  s t r a t e g i e s  f o r  L ou i s iana  soybean p roducers  and to  
e s t i m a t e  s e l e c t e d  supply  and demand f a c t o r s '  i n f l u e n c e  on th e  p o t e n t i a l  
performance of  t h e s e  s t r a t e g i e s .
The s p e c i f i c  o b j e c t i v e s  were:
1.  To i d e n t i f y  and d e s c r i b e  m arke t ing  s t r a t e g i e s  used by Louis iana
soybean p ro d u ce r s .
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2. To de te rmine  r e t u r n s ,  in terms of  means and v a r i a n c e s  of  r e t u r n s ,  
from soybean s a l e s  under  s e l e c t e d  m arke t ing  s t r a t e g i e s  and p roducer  
s i t u a t i o n s  f o r  t h e  1975-1979 crop y e a r s .
3. To develop an econom etr ic  model f o r  e s t i m a t i n g  the  fo l low ing  
p a ram ete rs  f o r  the  1981-1985 soybean p r o d u c t io n -m a r k e t in g  y e a r s :  
soybean p l a n t e d  a c r e a g e ,  domest ic  soybean s t o c k s ,  q u a n t i t y  of  
soybeans c ru she d ,  domes t ic  soybean,  soybean meal ,  and soybean o i l  
d i s a p p e a r a n c e ,  q u a n t i t y  of soybeans and soybean meal e x p o r t e d ,  and 
ave rage  p r i c e s  r e c e iv e d  by U.S. fa rmers  f o r  soybeans.
4. To e v a l u a t e ,  based upon t h e  e s t i m a t e d  pa ram ete r  values  developed 
under  o b j e c t i v e  t h r e e ,  p o t e n t i a l  performance of  s e l e c t e d  marke t ing  
s t r a t e g i e s  f o r  t h e  1980-1985 p e r i o d .
Research  Procedures
O b j e c t i v e  I
One hundred soybean p roduce rs  from the  M i s s i s s i p p i  River  Del ta  
p a r i s h e s  (Concord ia ,  Eas t  C a r r o l l ,  Madison,  and Tensas)  were surveyed to  
de te rm ine  t h e  m arke t ing  s t r a t e g i e s  they  used t o  s e l l  soybeans in the  
1977-1978 crop y e a r .  Th is  sample was weighted t o  r e f l e c t  each p a r i s h ' s  
p r o p o r t io n  of  t h e  1976-1977 t o t a l  soybean ac reage  in t h e  f o u r - p a r i s h  
a r e a .  Soybean a c reages  in t h e  1976-1977 crop y e a r  were: 125,000;
112,000 ;  170 ,000;  136 ,000;  and 543,000 a c re s  in Eas t  C a r r o l l ,  Tensas ,  
Madison,  Concordia p a r i s h e s  and th e  f o u r - p a r i s h  a r e a ,  r e s p e c t i v e l y .
Soybean a c reage  in Concordia  p a r i s h  r e p r e s e n t e d  25 p e rc e n t  of  the  
f o u r - p a r i s h  t o t a l  a c re a g e ;  t h e r e f o r e ,  25 pe rc e n t  of  t h e  p roducers  in the  
sample were s e l e c t e d  from Concordia p a r i s h .  The numbers of producers  
in te v ie w ed  in t h e  remain ing t h r e e  p a r i s h e s  were de te rmined  in a s i m i l a r
manner . P roducers  were chosen a t  random from m a i l ing  l i s t s  p rovided  by 
county agen ts  u n t i l  t h e  r e q u i r e d  number of p roducers  needed to  f u l f i l l  
t h e  we ighted p a r i s h  sha re  of t h e  t o t a l  sample was o b t a i n e d .  Several  
a d d i t i o n a l  p roduce rs  were randomly s e l e c t e d  in each p a r i s h  in t h e  event  
o r i g i n a l l y  s e l e c t e d  p roducers  could no t  be i n te r v ie w e d .
The 100 soybean p roducers  were p e r s o n a l l y  i n te rv ie w e d  u s ing  a 
q u e s t i o n n a i r e  t o  a s c e r t a i n :  t o t a l  soybean p r o d u c t i o n ,  q u a n t i t i e s  of
soybeans s o l d ,  t ime of s a l e ,  method of  s a l e ,  s a l e  p r i c e ,  p u r c h a s e r s  of 
soybeans ,  c o s t  of  h a u l ing  soybeans t o  m arke t ,  q u a n t i t i e s  of  soybeans 
s t o r e d ,  s t o r a g e  c o s t s ,  and t ime of s a l e  from s t o r a g e .  Actual m arke t ing  
s t r a t e g i e s  used by p roducers  were i d e n t i f i e d  from t h i s  i n fo r m a t io n .
O b j e c t i v e  II
The f o l lo w in g  soybean p r i c e s  were o b t a in e d :  Lou i s iana  cash soybean
p r i c e s ^ / ;  d a i l y  c l o s i n g  commodity f u t u r e s  c o n t r a c t  p r i c e s - ^ / ’— yf‘, and 
fo rw ard  s a l e s  c o n t r a c t  p r i c e s ^ / .  These p r i c e s  were used t o  e v a l u a t e
12 /  L ou i s iana  Department  of  A g r i c u l t u r e .  Market  R e p o r t ,  Gra in .  
Marke t ing  D i v i s i o n ,  Baton Rouge, L o u i s i a n a ,  1975-1980.
1 3 /  Chicago Board of  Trade.  S t a t i s t i c a l  Annual . Chicago,  
I l l i n o i s ,  1975-1980.
14 /  Dow Jones  and Company, Inc.  Mai 1 S t r e e t  J o u r n a l , Southwest  
E d i t i o n ,  D a l l a s ,  Texas,  1975-1980.
1 5 /  Unpublished d a ta  from se v e r a l  Coope ra t ive  gra in  e l e v a t o r s ,  
N o r th ea s t  L o u i s i a n a ,  January  1981.
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t h e  economic performance of s e l e c t e d  marke t ing  s t r a t e g i e s  f o r  t h e  1975- 
1979 crop y e a r s .  Marke t ing  s t r a t e g i e s  e v a lu a t e d  were s e l e c t e d  on the  
b a s i s  of  f requency  of  use by soybean p roducers  surveyed in t h e  1977-1978 
crop y e a r .  A l t e r n a t i v e  m arke t ing  s t r a t e g i e s  sugges ted  by t r a d e  sou rces  
and gra in  marke t ing  s p e c i a l i s t s  a l s o  were e v a lu a t e d .
E s t im a te s  of  t r a n s p o r t a t i o n  c o s t s  from farm to  s to r a g e  s i t e  or  
e l e v a t o r  and s t o r a g e  c o s t s  were ob ta ined  from soybean p roducer  su rvey .  
These c o s t  da ta  were supplemented by updated s to r a g e  c o s t s  from 
unpub l i shed  departmenta l  d a t a i ^  and from Johnson and T r a y l o r . — ^ Cost 
indexes  pub l i s h e d  in t h e  Survey of Curren t  B u s i n e s s - ^ /  were used t o  
a d j u s t  t r a n s p o r t a t i o n  and s t o r a g e  c o s t s  f o r  s p e c i f i c  m arke t ing  y e a r s .  
These c o s t  da ta  were deducted from gross  r e t u r n s  from each marke t ing  
s t r a t e g y  (where a p p r o p r i a t e )  t o  de te rmine  n e t  r e t u r n s .
Mean n e t  r e t u r n s  and v a r i a n ce  of  n e t  r e t u r n s  over  t h e  1975-1979 
crop y e a r s  were e s t i m a t e d  f o r  s e ve ra l  s i z e s  of  o p e r a t i o n ,  y i e l d s  per  
a c r e ,  and p e rc e n ta g e  of  t o t a l  p roduct ion  s t o r a b l e  in on-farm 
f a c i l i t i e s .  The use of  some marke t ing  s t r a t e g i e s  were exc luded  under  
c e r t a i n  va lu es  of  t h e s e  v a r i a b l e s .
A p p r o p r ia t e  s i z e s  of  ope ra t io n  were o b t a in e d  from th e  p roducer
16 /  Musick, J o e .  Unpublished da ta  on c o s t  and r e t u r n s  from 
s t o r a g e  of soybeans ,  Department of A g r i c u l t u r a l  Economics and 
A g r i b u s i n e s s ,  Lou is iana  S t a t e  U n i v e r s i t y ,  Baton Rouge, L o u i s i a n a ,  1980.
17/  Johnson,  Ted P. and Harlon D. T r a y l o r .  An Economic Ana ly s i s  
of  On Farm Drying and S to rage  f o r  Rice and Soybeans in Southwest  
L o u i s i a n a ?  D.A.E., Research Report  No. 579, Louis iana  A g r i c u l t u r a l  
Experiment  S t a t i o n ,  Baton Rouge, L o u i s i a n a ,  March 1981.
18 /  Uni ted  S t a t e s  Department of Commerce. Survey of  Cur ren t  
B u s in e s s .  Bureau of  Economic A n a l y s i s ,  Washington,  D .C . ,  1975-1^81.
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su rve y .  Yield per  a c re  c a t e g o r i e s  were deve loped from A g r i c u l t u r a l  
S t a t i s t i c s  f o r  L o u i s i a n a ,— /  unpub l ished  departmenta l  d a t a ^ /  and the  
soybean p roducer  su rve y .  Paxton e t  a l . p rov ided  e s t i m a t e s  of  p roduct ion  
c o s t s
O b je c t iv e  I I I
A s im ul ta neous  m u l t i - e q u a t i o n  model of  t h e  Uni ted S t a t e s '  soybean 
i n d u s t r y  was used t o  e s t i m a t e  p l a n t e d  soybean a c r e a g e ,  domes t ic  soybean 
s t o c k s ,  q u a n t i t y  of soybeans c ru s h e d ,  domes t ic  soybean and soybean oi l  
d i s a p p e a r a n c e ,  q u a n t i t y  of  soybeans and soybean meal e x p o r t e d ,  and 
average  p r i c e s  r e c e iv e d  by U.S. fa rmers  f o r  soybeans f o r  t h e  1980-1985 
crop y e a r s .  Ord inary l e a s t  squares  and tw o - s t a g e  l e a s t  squa res  
p rocedures  were used t o  e s t i m a t e  pa ram ete rs  of  the  m odel 's  e q u a t io n s  
u t i l i z i n g  c ro p - y e a r  d a ta  f o r  t h e  1955-1979 p e r i o d .  These da ta  were 
o b t a i n e d  from da ta  p u b l i s h e d  by the  United S t a t e s  Department  of 
A g r i c u l t u r e .
Once th e  pa ram ete r  e s t i m a t e s  ( the  c o e f f i c i e n t s  of  t h e  v a r i a b l e s  in 
t h e  e q u a t i o n s )  and t h e  va lues  of  the  endogenous v a r i a b l e s  were o b t a i n e d ,  
t h e  model was v a l i d a t e d  by comparing t h e  m odel ' s  p r i c e - q u a n t i t y
19 /  F i e l d e r ,  Lonn ie ,  L. e t  a l .  A g r i c u l t u r a l  S t a t i s t i c s  f o r  
L o u i s i a n a . D.A.E. Research Repor t  Nos. 397, 496, 523, 544 and 583, 
L o u i s ia na  A g r i c u l t u r a l  Experiment  S t a t i o n ,  Baton Rouge, L o u i s i a n a ,  1969- 
1980.
2 0 /  Pax ton ,  Kenneth W. Unpublished depar tm en ta l  d a ta  on soybean 
y i e l d s ,  Deparment of  A g r i c u l t u r a l  Economics and A g r i b u s i n e s s ,  Lou i s iana  
S t a t e  U n i v e r s i t y ,  Baton Rouge, L o u i s i a n a ,  1974-1980.
21 /  Paxton ,  Kenneth W., e t  a l .  P r o j e c t e d  Costs  and R e t u r n s — 
C o t to n - - S o y b e a n s - - C o m —R ic e ,  L o u i s i a n a .  D.A.E. Research  Report  Nos. 
528, 547, 564, 575, L ou i s iana  A g r i c u l t u r a l  Experiment S t a t i o n ,  Baton 
Rouge, L o u i s i a n a ,  1978-1981.
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e s t i m a t e s  f o r  1980-1982 wi th  t h e  a c tu a l  da ta  f o r  1980-1982 ( th e s e  a c tu a l  
d a ta  were no t  used in deve lop ing  the  pa ram ete r  e s t i m a t e s . )  Under t h e  
assumption t h a t  p a s t  s t r u c t u r a l  r e l a t i o n s h i p s  in t h e  soybean i n d u s t r y  in 
t h e  1955-1979 p e r io d  would co n t in u e  unchanged in t h e  n e a r  f u t u r e ,  the  
model was used t o  e s t i m a t e  soybean supp ly  and demand s i t u a t i o n s  f o r  the  
1980-1985 crop y e a r s .
These annual  e s t i m a t e s  of p r i c e s  and q u a n t i t i e s  in the  soybean 
i n d u s t r y  were used as a b a s i s  f o r  e v a l u a t i n g  th e  s e l e c t e d  marke t ing 
s t r a t e g i e s .  However, i t  was recogn ized  t h a t  a c tu a l  c o n d i t i o n s  in the  
1980-1985 p e r io d  l i k e l y  would d i f f e r  from the  h i s t o r i c a l  p e r i o d ,  1955- 
1979,  used t o  e s t i m a t e  t h e  m odel 's  p a ra m e te r s .  Changes in t h e  exogenous 
v a r i a b l e s  used to  e s t i m a t e  f u t u r e  va lues  o f  the  endogenous v a r i a b l e s  
were accounted  f o r  in t h e  f o l l o w in g  manner. Exogenous v a r i a b l e s  such 
as :  domest ic  c ru s h in g  c a p a c i t y ;  domest ic  c ru s h in g  y i e l d s  of meal and
o i l ;  l i v e s t o c k  p roduc t ion  and p r i c e s ;  pe rsona l  consumption e x p e n d i t u r e s ;  
consumer p r i c e  index ;  va lue  of  U.S. d o l l a r ;  p r i c e s  of  c o t t o n ,  c o rn ,  and 
f i s h - m e a l ;  domest ic  d i sa p p e a ra n c e  of  palm o i l ;  and B r a z i l i a n  soybean 
meal e x p o r t s  were assumed to  have two d i f f e r e n t  r a t e s  of annual change 
t o  p rov ide  a p robab le  range of  c o n d i t i o n a l  p r i c e - q u a n t i t y  e s t i m a t e s .
One r a t e  of  change in the  l eve l  of  exogenous v a r i a b l e s  was assumed to  be 
t h e  1979-1980 value p lus  t h e  average  annual  r a t e  of  change in t h e s e  
v a r i a b l e  f o r  t h e  1970-1979 t e n - y e a r  p e r i o d .  The o t h e r  r a t e  of  change 
was t h e  1979-1980 va lue  l e s s  t h e  average  annual r a t e  of  change f o r  the  
1970-1979 p e r i o d .
O b je c t i  ve IV
Based upon t h e  soybean i n d u s t r y  supply  and demand s i t u a t i o n s
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e s t i m a t e d  f o r  t h e  1980-1985 crop y e a r s  in o b j e c t i v e  t h r e e ,  t h e  means and 
v a r i a n c e s  of e s t i m a t e d  r e t u r n s  from s e l e c t e d  marke t ing  s t r a t e g i e s  were 
e v a l u a t e d .  Annual cash p r i c e  e s t i m a t e s  f o r  the  1980-1985 crop y e a r s  
were a d j u s t e d  by seasona l  p r i c e  index f o r  the  United S t a t e s  t o  e s t i m a t e  
dom es t ic  average  monthly cash p r i c e s .  The h i s t o r i c  c a s h - f u t u r e s  p r i c e  
r e l a t i o n s h i p s  of t h e  1970-1979 p e r io d  was used to  a d j u s t  the  e s t i m a t e d  
a ve rage  monthly f u t u r e s  p r i c e s  f o r  seasona l  v a r i a t i o n .  The 1975-1979 
b a s i s  r e l a t i o n s h i p  f o r  s e l e c t e d  e l e v a t o r s  in n o r t h e a s t  Lou i s iana  were 
used t o  e s t i m a t e  average monthly forward c o n t r a c t  p r i c e s  f o r  t h e  1981- 
1985 p e r i o d .  The m arke t ing  s t r a t e g i e s  were then e v a l u a t e d  in terms of 
means and v a r i a n c e s  of  r e t u r n s  based upon t h e s e  p r i c e  e s t i m a t e s .  These 
r e s u l t s  were used as a b a s i s  f o r  recommending c o n d i t i o n a l  opt imal  
m arke t ing  s t r a t e g i e s  f o r  Lou is iana  soybean p r o d u c e r s .
O rgan iza t ion  of D i s s e r t a t i o n  
The remainder  of t h i s  d i s s e r t a t i o n  i s  devoted t o  f u l f i l l i n g  the  
above o b j e c t i v e s .  A review of  l i t e r a t u r e  i s  p r e s e n t e d  in Chapter  I I .  A 
d i s c u s s i o n  of  r e l e v a n t  t h e o r e t i c a l  concep ts  i s  c o n ta in e d  in Chapter  
I I I .  The m arke t ing  s t r a t e g i e s  s e l e c t e d  f o r  s tudy  a r e  e v a l u a t e d  in 
Chapter  IV. THe econometr ic  model of  the  soybean i n d u s t r y  i s  p r e s e n t e d  
in Cha p te r  V. THe m arke t ing  s t r a t e g i e s  a r e  e v a lu a t e d  in Chapte r  VI 
based upon e s t i m a t e s  o b t a in e d  from th e  soybean model.  The summary and 
c o n c lu s i o n s  a r e  p r e s e n t e d  in Chapter  VII .
CHAPTER II
REVIEW OF SELECTED LITERATURE
Economists  have not  been l a x  in a t t e m p t s  t o  d e s c r i b e ,  a n a ly z e ,  and 
p r e d i c t  t h e  behav io r  of t h e  soybean marke t .  The Uni ted S t a t e s  
Department  of A g r i c u l t u r e  has p rov ided most of t h e  b a s i c  da ta  and much 
of t h e  a n a ly s e s  of the  dom es t ic  and world soybean m arke ts .  Some work 
a l s o  has been done by economis ts  in p r i v a t e  i n d u s t r y  and in l a n d - g r a n t  
u n i v e r s i t i e s .  A number of soybean r e s e a rc h  p r o j e c t s  were s e l e c t e d  t o  
de m ons t ra te  t h e  v a r i e t y  and e x t e n t  of  r e s e a r c h  t h a t  have been done and
t o  i n d i c a t e  some a d d i t i o n a l  work t h a t  i s  needed.  This  review i s  d iv id e d
i n t o  i n d i v i d u a l  t o p i c  a r e a s :  p r o d u c t i o n ,  t r a n s p o r t a t i o n  sys tem s ,
m arke t ing  s t r a t e g i e s ,  s h o r t - r u n  p r i c e  e s t i m a t e s ,  and long-run  p r i c e  
e s t i m a t e s .
Produc t ion
Leary ana lyzed  s e l e c t e d  economic a s p e c t s  of  i r r i g a t i o n  and o th e r  
soybean p roduct ion  p r a c t i c e s  in t h e  Macon Ridge Area of L o u i s i a n a .—/
The da ta  u t i l i z e d  were from a 1973 su rvey  of  114 soybean p roducers  in 
Morehouse,  West C a r r o l l ,  R ich land  and F ra n k l in  p a r i s h e s .  For purposes
of  a n a l y s i s  Leary c l a s s i f i e d  soybean p roducers  i n t o  two y i e l d  groups
(low and h igh)  wi th  s u b c l a s s e s  f o r  two- and four- row equipment  and non-
J _/ Leary ,  P.D. "The E f f e c t s  of  P roduc t ion  P r a c t i c e s ,  wi th  Emphasis 
on I r r i g a t i o n ,  on Soybean Y i e ld s ,  C o s t s ,  and Retu rns  in t h e  Macon Ridge 
Area of  L o u i s i a n a . "  Unpublished M.S. t h e s i s ,  Lou is iana  S t a t e  
U n i v e r s i t y ,  Baton Rouge, L o u i s i a n a ,  December 1976.
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i r r i g a t e d  and i r r i g a t e d .  Frequency d i s t r i b u t i o n s  and averages  were used 
t o  c l a s s i f y  socioeconomic and phys ic a l  c h a r a c t e r i s t i c s  and p roduct ion  
p r a c t i c e s  of  p roducers  in each y i e l d  group.  The r e s e a r c h e r  used 
v a r i a n c e  a n a l y s i s  t o  t e s t  t h e  s i g n i f i c a n c e  of a c h a r a c t e r i s t i c  or 
p r a c t i c e  on y i e l d  when c o n s id e r e d  s im u l ta n e o u s ly  with o t h e r  
c h a r a c t e r i s t i e s  and p r a c t i c e s .  Among se v e ra l  s tudy i m p l i c a t i o n s ,  Leary 
n o ted  t h a t  both low and high y i e l d  p roducers  w i thou t  i r r i g a t i o n  could 
i n c r e a s e  r e t u r n s  from t h e i r  soybean o p e r a t i o n s  by i r r i g a t i o n  i f  they  
were both capab le  and w i l l i n g  t o  make r e q u i r e d  a d ju s t m e n t s .
Because L o u i s i a n a ' s  Red River  Del ta  Area had been c h a r a c t e r i z e d  by 
d ram a t ic  changes in p roduct  p r i c e s ,  inpu t  p r i c e s ,  p roduct ion  p r a c t i c e s ,  
and farm s i z e ,  McCoy e v a lu a t e d  p roduct ion  p r a c t i c e s  and th e  c o t t o n -  
soybean c o m p e t i t iv e  r e l a t i o n  o f  commercial co t ton  fa rmers  in the  Red 
River  Del ta  Area.—^  The r e s e a r c h e r  r e p o r t e d  c o t ton  on c la y  s o i l  t o  be
i
l e s s  p r o f i t a b l e  ( in terms of  n e t  r e t u r n s  t o  l a n d ,  management, r i s k  and 
overhead)  than c o t ton  on sandy s o i l ;  soybeans were r e p o r t e d  t o  be more 
p r o f i t a b l e  than c o t ton  on e i t h e r  c la y  or  sandy s o i l s .
McCoy u t i l i z e d  a l i n e a r  programming model with 1974 da ta  t o  s tudy 
t h e  c o m p e t i t i v e  r e l a t i o n s h i p  between th e  co t ton  and soybean 
e n t e r p r i s e s .  The r e s e a r c h e r  found t h a t  wi th  p r i c e s  of $ .42 per  pound 
and $5 .00  per  bushel f o r  c o t ton  and soybeans ,  r e s p e c t i v e l y ,  t h e  model 's  
optimum o r g a n i z a t i o n  of c o t ton  and soybeans invo lved  p l a n t i n g  soybeans 
on ly  f o r  both the  200-ac re  c lay  s o i l  s o lu t i o n  and the  400-ac re  sandy
2J McCoy, Robert  D. "An Economic Ana lys is  of  Cot ton and Soybean 
Product ion  in the  Red R iver  Del ta  Area of L o u i s i a n a . "  Unpublished M.S. 
t h e s i s ,  Lou is iana  S t a t e  U n i v e r s i t y ,  Baton Rouge, L o u i s i a n a ,  May 1977.
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s o i l  s o l u t i o n .  McCoy i n d i c a t e d  t h a t  f o r  co t ton  t o  e n t e r  t h e  optimum 
s o l u t i o n ,  co t ton  p r i c e s  had t o  exceed $.42  per  pound, soybean p r i c e s  had 
t o  d e c l i n e  below $5.00 pe r  bushel or some combinat ion o f  t h e s e  p r i c e s  
had t o  e x i s t .
To de te rmine  th e  amounts and kinds of  c a p i t a l  r e q u i r e d ,  Bordelon 
conducted a s tudy of s e l e c t e d  commerical crop farming o p e r a t i o n s  in fou r  
a g r i c u l t u r a l  p roduc t ion  a r e a s  of  L o u i s i a n a ^ /  E s t im a te s  of  s h o r t ,  
i n t e r m e d i a t e ,  and long term c a p i t a l  as wel l as inves tment  r equ i r em e n ts  
and income achievements  a l s o  were in c lu d e d  in t h e  a n a l y s i s .
Bordelon ob ta ined  p roduct ion  c o s t  e s t i m a t e s ,  machinery performance 
r a t e s ,  sequence of  o p e r a t i o n s ,  and p r o j e c t e d  y i e l d s  from e n t e r p r i s e  
bu dge ts .  Using t h e s e  d a ta  and o t h e r  secondary i n f o r m a t i o n ,  t h e  
r e s e a r c h e r  developed a l i n e a r  program to  maximize p r o f i t  and de te rmine  
optimum resou rc e  combina t ions  a t  s e l e c t e d  c rop land  ac reage  range 
r e p r e s e n t i n g  farm s i z e .  Cost - income r a t i o s  were used t o  measure 
o p e r a t i o n a l  e f f i c i e n c y .  This model deve loped optimum r e s o u r c e  
combina t ions  and c o s t s  and r e t u r n s  f o r  the  most e f f i c i e n t  farm s i z e  by 
c ropp ing  system. From t h i s  i n f o r m a t io n ,  Bordelon dete rmined  a n n u a l ,  
s h o r t ,  i n t e r m e d i a t e  and long term c a p i t a l  r equ i r em e n ts  and c a l c u l a t e d  
n e t  incomes f o r  each optimum p o i n t .
Bordelon no ted  t h a t  t h e  l i n e a r  programming model 's  s o l u t i o n s  
in vo lv ed  a wide range of annual c a p i t a l  and t o t a l  inves tment  
r equ i rem en ts  which depended l a r g e l y  on farmland va lue  and use of  
v a r i a b l e  i n p u t s .  The r e s e a r c h e r  s tu d i e d  expansion and r e o r g a n i z a t i o n
3 /  Borde lon ,  Kenneth P. "Cap i t a l  Requirements  and A ss o c ia t e d  
Incomes f o r  Major Farm Cropping Systems in Four Lou i s iana  A g r i c u l t u r a l  
P roduc t ion  Areas ,  1976."  Unpublished M.S. t h e s i s ,  Lou is iana  S t a t e  
U n i v e r s i t y ,  Baton Rouge, L o u i s i a n a ,  August 1977.
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a l t e r n a t i v e s  and found s h o r t  term c a p i t a l  t o  be ext remely  im por ta n t  in 
o r g a n i z a t i o n  a n d /o r  expansion of t h e  f i rm .  Due to  t h e  i n h e r e n t  r i s k s  
i n v o lv e d ,  Bordelon su g g e s t e d  t h a t  s h o r t  term c a p i t a l  a c q u i s i t i o n  might 
be the  most l i m i t i n g  p roduct ion  f a c t o r ,  depending on the  farm b u s i n e s s ' s  
development  s t a g e  and s h o r t  term c a p i t a l  a v a i l a b i l i t y  in f i n a n c i a l  
m arke ts .
Heag ler  developed a f i rm  and s e c t o r  n o n - a g g r e g a t i v e  a g r i c u l t u r a l  
model and t e s t e d  t h i s  model 's  r e l i a b i l i t y  in e v a l u a t i n g  s h o r t -  and 
in t e r m e d i a t e - r u n  a d ju s tm e n t s  t o  exogenous a n d /o r  endogenous change.—/
The r e s e a r c h e r  e v a lu a t e d  th e  model 's  r e l i a b i l i t y  by a s im u la t io n  of  
economic and phys ica l  in fo rm a t ion  g e n e ra te d  by th e  model u t i l i z i n g  1960 
i n p u t - o u t p u t  d a t a ,  agronomic and machinery t e c h n o l o g y ,  and n a t i o n a l  
p o l i c y  c o n s t r a i n t s  w i th in  a p roduct ion  th e o r y  framework and then 
compared t h i s  outcome with h i s t o r i c  da ta  from th e  Census of A g r i c u l t u r e  
f o r  1959, 1964, and 1969. The model 's  r e s u l t s  were in l i n e  wi th  
ev id ence  from the  h i s t o r i c a l  census .  The model p r e d i c t e d  t h a t  farm s i z e  
would i n c r e a s e  and co t ton  and soybeans would become t h e  dominant  
c ropping  p a t t e r n  th roughou t  the  M i s s i s s i p p i  River  Del ta  a r e a .
Heagle r  i n c o r p o r a t e d  1972 da ta  i n t o  t h e  model t o  de te rmine  i f  the  
updated  model could p r e d i c t  r e c e n t  a d ju s t m e n t s .  The a n a l y s i s  i n d i c a t e d  
t h a t  c ropp ing  p a t t e r n s  would s h i f t  toward a monocul ture  co t ton  cropping  
system and farm s i z e  would co n t in u e  to  expand.  The r e s e a r c h e r  r e p o r t e d
_4/  H e a g le r ,  A r thu r  M. "Economies o f  Farm S ize  in t h e  M is s i s s i p p i  
River  Del ta  Area (Firm Adjustments  over  Time t o  Exogenous and Endogenous 
Change) ."  Unpublished Ph.D. d i s s e r t a t i o n ,  Lou i s iana  S t a t e  U n i v e r s i t y ,  
May 1975.
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t h a t  t h e s e  p r e d i c t i o n s  were c o n s i s t e n t  wi th  the  a v a i l a b l e  ev id ence  t h a t  
f armers  in t h e  s tudy a re a  had expanded c o t ton  ac reage  at  t h e  expense of  
soybean a c re a g e .
In the  f i n a l  phase of  h i s  s t u d y ,  Heagler  used t h e  model t o  e v a l u a t e  
t h e  impact of 1974 c o n d i t i o n s  on f u t u r e  f i rm  and s e c t o r  s t r u c t u r e .  His 
a n a l y s i s  sugges ted  major  c ropp ing  p a t t e r n  s h i f t s  would occur;  
p redom ina te ly  c lay  s o i l  farms would s h i f t  t o  monocul ture  soybeans and 
p redom ina te ly  sandy s o i l  would s h i f t  t o  a c o t t o n - s o y b e a n - s m a l 1 grain  
combina t ion .  R e s u l t s  were suppo r ted  by the  United S t a t e s  Department  of 
A g r i c u l t u r e ' s  1975 p l a n t i n g  i n t e n t i o n s  r e p o r t .
Based upon t h i s  s tu d y ,  Heagler  conc luded t h a t  a n o n - a g g r e g a t i v e  
economic model could p rov ide  r e l i a b l e  e s t i m a t e s  of  a g r i c u l t u r a l  f i rm  and 
s e c t o r  a d ju s tm en t s  to  change.  He no ted  t h a t  use of such models 
p e r m i t t e d  a p p r a i s a l  of  a v a r i e t y  of o p t io n s  in a s h o r t  t ime p e r io d .
Paxton and Musick e s t i m a t e d  1981 c o s t s  and r e t u r n s  f o r  c o t t o n ,  
soybeans ,  c o m ,  and r i c e  in n o r t h e a s t  L ou i s i a n a . - - /  T h e i r  approach was 
t o  i d e n t i f y  s e l e c t e d  c o s t s  of  p roduc ing each c ro p ,  vary q u a l i t y  of  land  
and equipment  complement used ,  and ana lyze  t h e  impact  on r e t u r n s  above 
t o t a l  s p e c i f i e d  c o s t s  f o r  each land  q u a l i t y  and equipment  complement 
com bina t ion .  This  type  o f  in fo rm a t ion  i s  ex tr emely  use fu l  t o  t h e  row- 
crop farmer in e v a l u a t i n g  h i s  p roduct ion  a l t e r n a t i v e s .  Once the  soybean 
fa rm er  has produced a c r o p ,  he f a c e s  t h e  d i f f i c u l t  d e c i s io n  of  s e l e c t i n g  
one or  more marke t ing  s t r a t e g i e s  from a v a r i e t y  of combina t ions  of such
_5/ Pax ton ,  Kenneth W. and Joe A. Musick. P r o j e c t e d  Cost and 
Retu rns  Co t ton-Soybeans -C orn -Rice  N or thea s t  L o u i s i a n a ,  1981. D.A.E. 
Research Report  No. 575, Lousiana A g r i c u l t u r a l  Experiment S t a t i o n ,  Baton 
Rouge, L o u i s i a n a ,  J anuary  1981.
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s t r a t e g i e s .  The f o l lo w in g  s e c t i o n  reviews an a n a l y s i s  of  t h e  soybean 
m a r k e t ' s  t r a n s p o r t a t i o n  system from product ion  a re a s  t o  consumption 
a r e a s .
T r a n s p o r t a t i o n  Systems
A number of  t r a n s p o r t a t i o n  s t u d i e s  have been conduc ted  f o r  va r io u s  
commodities  in s e ve ra l  r eg ions  of the  United S t a t e s .  The general  
o b j e c t i v e  of  t h e s e  s t u d i e s  was t o  de te rmine  l e a s t  c o s t  market  s t r u c t u r e  
f o r  t r a n s p o r t i n g  a s p e c i f i e d  amount of  a commodity t o  s p e c i f i c  
l o c a t i o n s .  The f o l lo w in g  s tudy  was s e l e c t e d  t o  i l l u s t r a t e  t h e  method 
and p rocedures  of  t r a n s p o r t a t i o n  s t u d i e s  i n v o lv ing  soybeans .
San tamaria  conducted a s tudy  t o :  1) de te rmine  i n e f f i c i e n c i e s  in
t h e  p r e s e n t  Lou i s iana  g ra in  t r a n s p o r t a t i o n  system, 2) de te rmine  an 
op t imal  gra in  t r a n s p o r t a t i o n  system under  s p e c i f i e d  c o n d i t i o n s ,  and 3) 
de te rmine  th e  s e n s i t i v i t y  of  t h e  opt imal  marke t ing  systems to  s e l e c t e d  
changes in t h e  m odel 's  c o e f f i c i e n t s ,  c o n s t r a i n t s ,  and p a ra m e t e r s .—^  
Based upon th e  r e s u l t s  of  h i s  l i n e a r  programming model,  San tam aria  
i n d i c a t e d  t h a t  a s i g n i f i c a n t  amount of excess  c a p a c i t y  e x i s t e d  in terms 
o f  t h e  co s t  o f  a s se m b l in g ,  h a n d l in g ,  and d i s t r i b u t i n g  g ra in  w i th in  t h e  
s t a t e .  A lso,  t h e  model c a l l e d  f o r  t h e  r ep lacement  of  small e l e v a t o r s  
and feed m i l l s  wi th  l a r g e r  f a c i l i t i e s .  Santamaria  i n d i c a t e d  t h a t  t h e  
o p e r a t i n g  economies of l a r g e  s c a l e  e l e v a t o r s  might lead  many small 
e l e v a t o r s  t o  expand or  cease  o p e r a t i o n s .
_6/ S a n tam a r i a ,  David.  "An Economic Ana lys is  of Feed Gra ins  and 
Soybean Marke t ing and T r a n s p o r t a t i o n  Systems in L o u i s i a n a . "  Unpublished 
Ph.D. D i s s e r t a t i o n ,  Lou i s iana  S t a t e  U n i v e r s i t y ,  Baton Rouge, L o u i s i a n a ,  
December 1981.
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Santam aria  f u t h e r  i n v e s t i g a t e d  t h e  e f f e c t s  on the  opt imal  system of  
c o s t  and c o n s t r a i n t  changes us ing  a p a ra m e t r i c  programming p roce du re .
The r e s e a r c h e r  examined responses  t o :  1) a 20 p e rc e n t  i n c r e a s e  in
p r o d u c t i o n ,  2) a 20 p e rc e n t  i n c r e a s e  in farm and feedm il l  demand, 3)
20 p e r c e n t  and 40 p e rc e n t  i n c r e a s e s  in r a i l  r a t e s ,  and 4) 40 pe rc e n t
and 100 p e rc e n t  i n c r e a s e s  in water  r a t e s .  A 20 pe rc e n t  p roduct ion  
i n c r e a s e  g e n e r a l l y  i n c r e a s e d  th e  volume of  f eed  g r a i n s  marketed from 
Lou is iana  f i rms  and de c re a s ed  impor ts  of feed g ra in s  from o u t - o f - s t a t e  
s o u r c e s .  A 20 p e rc e n t  i n c r e a s e  in feed  demand i n c r e a s e d  t h e  volume of 
feed g r a in s  impor ted and d e c re a sed  feed g ra in  volume marketed from 
farms.  San tam aria  no ted  t h a t  r a i l  r a t e  i n c r e a s e s  r e s u l t e d  in 
s i g n i f i c a n t  changes in g ra in  f lows whi le  w a te r  r a t e  i n c r e a s e s  did no t  
a l t e r  s i g n i f i c a n t l y  t h e  b a s i c  s o l u t i o n .  Based on t h e s e  r e s u l t s ,  
San tam aria  concluded t h a t  economic p r e s s u r e s  would t end  to  move th e  
c u r r e n t  marke t ing  system toward t h e  optimum system e s t i m a t e d  by th e  
model.  T h e r e f o r e ,  t h i s  s tudy  p rovided  in fo rm a t ion  t o  market 
p a r t i c i p a n t s  ( feed  g ra in  and soybean p roducers  and ha nd l ing  f i r m s )  as  to  
t h e  d i r e c t i o n  and magnitude of s t r u c t u r a l  and f low changes due t o  
changes in p r o d u c t i o n ,  f eed  demand, and t r a n s p o r t a t i o n  r a t e s .
Although changes in t h e  m arke t ing  system do have an impact  on t h e  
i n d i v i d u a l  soybean p roduce r  and h i s  o p e r a t i o n ,  he can do very l i t t l e  to  
avo id  e ven ts  such as the  c l o s i n g  of  a loca l  e l e v a t o r  or i n c r e a s e s  in 
t r a n s p o r t a t i o n  r a t e s .  However, he can make d e c i s i o n s  on s e l e c t i n g  among 
m arke t ing  s t r a t e g i e s .  The fo l lo w in g  s t u d i e s  have p rov ided th e  p roducer  
u s e fu l  in fo rm a t ion  in e v a l u a t i n g  m arke t ing  s t r a t e g i e s .
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Marke t ing  S t r a t e g i e s  
T r a y lo r  and Woolf ana ly zed  th e  p o s s i b i l i t y  of  e s t a b l i s h i n g  a 
s p e c u l a t i v e  p o s i t i o n  in t h e  f u t u r e s  market when th e  soybeans were so ld  
a t  h a r v e s t  because soybean s t o r a g e  c a p a c i t y  was u n a v a i l a b l e . —/  The 
r e s e a r c h e r s  concluded t h a t  s u c c e s s f u l  s p e c u l a t i o n  in the  soybean f u t u r e s  
was p o s s i b l e  w i th in  c e r t a i n  l i m i t s  f o r  th o se  fa rm ers  who wanted to  hold 
g ra in  in e x p e c t a t i o n  of  p r i c e  i n c r e a s e s  but  who had no on-farm s t o r a g e .
T r a y l o r ,  e t  a l . ana lyzed  commodity f u t u r e s  t r a d i n g  as a method of  
p r i c i n g  soybeans in L o u i s i a n a ^ /  They conc luded t h a t  p r i c i n g  soybeans 
th rough  f u t u r e s  t r a d i n g  should  be c o n s id e red  a f e a s i b l e  a l t e r n a t i v e ,  
e x p e c i a l l y  by p roducers  w i th  l a r g e  o p e r a t i o n s .
Bolen e t  a l . deve loped a q u a d r a t i c  programming model t o  g e n e ra te  
optimal  marke t ing  s t r a t e g i e s  f o r  a farmer  who knows h i s  p roduct ion  wi th
c e r t a i n t y . —^  Next,  t h e  r e s e a r c h e r s  expanded t h e i r  model t o  account  f o r
)
s c a l e  of  o p e r a t i o n ,  ca sh - f low  r e q u i r e m e n t s ,  c r e d i t  ne e ds ,  and the  degree  
of  r i s k  ave r s ion  he ld  by t h e  d e c i s i o n  maker.  R e s u l t s  of  t h i s  s tudy 
s u g ge s te d  t h a t  t h e  h i g h e r  the  average  p r i c e  r ec e iv e d  f o r  a commodity, 
t h e  g r e a t e r  t h e  r i s k  of  l o s s .
]_ / T r a y l o r ,  Harlon D. and W i l l a rd  F. Woolf.  "An A na lys is  of 
Fu tu re s  Trading as an Approach t o  Overcoming U na va i la b le  Grain S to rage  
C apac i ty  a t  H a r v e s t . "  P roceed ings  of  t h e  Academy of Lou is iana  
Econom is t s , Monroe, L o u i s i a n a ,  October  1974.
8 /  T r a y l o r ,  H.D. ,  R. Gu idry ,  and L. J o n e s .  "F u tu re s  Trading  as a 
Method of  P r i c i n g  Soybeans in L o u i s i a n a . "  Lou i s iana  Rural Econom is t , 
Vol.  37, No. 2, Department of  A g r i c u l t u r a l  Economics and A g r i b u s i n e s s ,  
Lou i s iana  S t a t e  U n i v e r s i t y ,  Baton Rouge, L o u i s i a n a ,  May 1975.
9 /  Bolen,  K.R. ,  C.B. Baker ,  and R.A. Hin ton.  "Marketing Corn and 
Soybeans Under C ond i t ions  of  Market R i s k . "  I l l i n o i s  A g r i c u l t u r a l  
Economics.  U n i v e r s i t y  of  I l l i n o i s ,  Urbana-Champaign, I l l i n o i s ,  Ju ly  
1978, pp. 12-19.
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Noting t h a t  two g o a l s ,  maximizat ion of n e t  income and n e t  income 
s t a b i l i t y ,  were im por ta n t  t o  farm d e c i s i o n - m a k e r s ,  Eddleman and Moya- 
Rodriguez  e s t i m a t e d  average  n e t  income and n e t  incomes va r i a n c e s  from 
f i v e  soybean marke t ing s t r a t e g i e s  us ing a q u a d r a t i c  programming 
model .— /  The r e s e a r c h e r s  used t h e s e  r e tu r n  e s t i m a t e s  t o  e v a lu a t e  
s e l e c t e d  marke t ing s t r a t e g i e s  ( forward c o n t r a c t i n g ,  h a r v e s t  s a l e ,  and 
s t o r a g e  s t r a t e g i e s )  a v a i l a b l e  t o  soybean p roducers  t o  maximize and 
s t a b i l i z e  t h e i r  n e t  incomes du r in g  the  1973-1978 p e r i o d .
The r e s e a r c h e r s  r e p o r t e d  t h a t  forward c o n t r a c t i n g  s t r a t e g i e s  
dominated the  optimal  marke t ing p l a n s .  Eddleman and Moya-Rodriguez did 
no t  address  t h e  qu e s t io n  of  whether  or  no t  t h e  da ta  r e l a t i o n s h i p s  du r in g  
t h e  1973-1978 pe r iod  were v a l i d  p r e d i c t o r s  of f u t u r e  r e l a t i o n s h i p s .  
M arke t ing s t r a t e g i e s  s e l e c t e d  f o r  s tudy  did not  i n c lu d e  any f u t u r e s  
t r a d i n g  a l t e r n a t i v e s .
Since  soybean p r i c e  v a r i a t i o n  i n c r e a s e d  s u b s t a n t i a l l y  du r in g  th e  
1973-1978 pe r iod  compared wi th  the  1960-1972 p e r i o d ,  Kenyon argued t h a t  
t h i s  p r i c e  v a r i a t i o n  has g r e a t l y  i n c r e a s e d  market r i s k s  r e s u l t i n g  in an
i n c r e a s e  in p r o d u c e r s '  demand f o r  in fo rm a t ion  about  methods of r educ ing  
p r i c e  r i s k . — /  T*1e researc ,1e r  i n d i c a t e d  p roduce rs  sought  market  
in fo rmat io n  in two a r e a s :  1) ba s ic  supply and demand in fo rmat io n  in an
a t t e m p t  t o  more a c c u r a t e l y  f o r e c a s t  f u t u r e  p r i c e s  and 2) in fo rm a t ion  on
10 Eddleman, B.R. and J . E .  Moya-Rodriguez.  " I n f l u e n c e  of  Market 
D i v e r s i f i c a t i o n  on Farm Income."  Southern Jou rna l  of  A g r i c u l t u r a l  
Economics, Vol 11, No. 1, J u ly  1979, pp. 101-105.
11/  Kenyon, D.E. "Risk Management in M arke t ing Soybeans."  World 
Soybean Research Conference I I :  P r o c e e d in g s .  F .T .  Corb in ,  e d i t o r .
Boulder :  Westview P r e s s ,  1979, pp. 859-870.
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fo rward  p r i c i n g .  Kenyon d e f in e d  forward p r i c i n g  as any method used to  
e s t a b l i s h  a p r i c e  p r i o r  t o  d e l i v e r y .  In h i s  s tu d y ,  Kenyon ana lyzed  two 
methods of  forward p r i c i n g ,  cash c o n t r a c t i n g  and hedging in t h e  f u t u r e s  
market .
In t h e  a r t i c l e ,  Kenyon o u t l i n e d  the  t h e o r y  un d e r ly in g  e v a lu a t i o n  of 
a l t e r n a t i v e  marke t ing  s t r a t e g i e s ,  d i s c u s s e d  the  r e s u l t s  of some r e c e n t  
em p i r i c a l  s tudies i^-^— / J ^ / ,  and drew some i m p l i c a t i o n s  f o r  f u t u r e  
r e s e a rc h  ne e ds .— /  The r e s e a r c h e r  argued t h a t  economic th eo ry  s u g g e s t s  
t h a t  a producer  would choose among marke t ing a l t e r n a t i v e s  wi th  outcomes 
e xp res sed  in p r o b a b i l i t i e s  by s e l e c t i o n  of  t h e  a l t e r n a t i v e  which 
maximizes u t i l i t y .  The p r o d u c e r ' s  cho ice  was dependent  upon each 
outcome 's  mean and v a r i a n c e  and h i s  pe rsona l  a t t i t u d e  toward r i s k .  A 
procedure  f o r  e v a l u a t i n g  d i f f e r e n t  r i s k y  a l t e r n a t i v e s ,  termed E-V 
a n a l y s i s ,  where each a l t e r n a t i v e ' s  expected mean p r i c e ,  E, and the  p r i c e
12/  N ic ho ls ,  J . R . ,  T. E v e r e t t ,  and J .E .  Ike rd .  Three Steps  t o  a 
Success fu l  Hedge. C i r c u l a r  573, North C a ro l in a  A g r i c u l t u r a l  Extension 
S e r v i c e ,  R a le ig h ,  North C a r o l i n a ,  1973.
13/  Bolen,  K.R. ,  C.B. Baker ,  and R.A. Hinton.  "Marketing Com and 
Soybeans Under C ond i t ions  of  Market R i s k . "  I l l i n o i s  A g r i c u l t u r a l  
Economics,  U n i v e r s i t y  of  I l l i n o i s ,  Urbana-Champaign, I l l i n o i s ,  J u ly  
1978, pp. 12-19.
14 /  B a r ry ,  P e t e r  J .  and David R. W il l i am s ,  "A Risk-Programming 
Ana ly s i s  of Forward C o n t r a c t i n g  wi th  C r e d i t  C o n s t r a i n t s " ,  American 
Jou rna l  of A g r i c u l t u r a l  Economics,  Vol. 58, No. 1, February 1976, pp.szrnr.  -------------
15 /  Lutgen,  L.H. An Ana ly s i s  of Market ing  S t r a t e g i e s  f o r  Soybean 
P r o d u c e r s . Report  No. 86, Department  of A g r i c u l t u r a l  Economics,  
U n i v e r s i t y  of Nebraska,  L in c o ln ,  Nebraska,  1978, pp. 1-13.
1 6 /  McKimmon, R . J .  " F u tu re s  M arke ts ,  B u f fe r  S t o c k s ,  and Income 
S t a b i l i t y  f o r  Pr imary P r o d u c e r s . "  Jou rna l  of  P o l i t i c a l  Economy. Vol . 
75, 1967, pp. 866-861.
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v a r i a n c e ,  V, were e s t i m a t e d  from h i s t o r i c a l  d a t a ,  d e s c r i b e d  the  
p r o d u c e r s '  d e c i s i o n  p r o c e s s .  The p roducer  f a c e s  t h e  s e l e c t i o n  of a 
m arke t ing  a l t e r n a t i v e  which maximizes h i s  u t i l i t y  s u b j e c t  t o  h i s  maximum 
E f o r  a given V, or  a minimum V f o r  a given E.
The theo ry  sugges ted  ( i n c r e a s i n g  p r i c e  r i s k  s in c e  1972 seems to  
v e r i f y  t h e  t h e o r y )  t h a t  a p roducer  would t o l e r a t e  more v a r i a b l e  p r i c e s  
t o  main ta in  a given expec ted  p r i c e  or  t h e  p roducer  would s a c r i f i c e  
expec ted  p r i c e  l e v e l s  t o  mainta in  a c o n s t a n t  r i s k  l e v e l .  Kenyon argued 
t h a t  t h e s e  ad ju s tm e n t s  t o  i n c r e a s i n g  p r i c e  v a r i a b i l i t y  r e f l e c t e d  h igher  
c o s t s  of  r i s k  b e a r in g  and p rov ided  p roduce rs  wi th  an i n c e n t i v e  to  seek 
market  in fo rm a t ion  t o  upda te  and improve t h e i r  e x p e c t a t i o n s  of f u t u r e  
p r i c e  e v e n t s .
Kenyon d iv id e d  th e  e m p i r i c a l  s t u d i e s  he reviewed i n t o  two 
groups:  p r e - h a r v e s t  and p o s t - h a r v e s t  p r i c i n g  s t r a t e g i e s .  The
e m p i r i c a l  ev id ence  he ana ly zed  was g e n e r a l l y  c o n s i s t e n t  wi th  E-V 
t h e o r e t i c a l  e x p e c t a t i o n s  in t h a t  p r i c i n g  s t r a t e g i e s  y i e l d i n g  h ig h e r  
average  r e t u r n s  u s u a l l y  were a s s o c i a t e d  wi th  h ig h e r  p r i c e  v a r i a t i o n .  
A f t e r  p o i n t i n g  out  t h a t  none of t h e  r e p o r t e d  r e s u l t s  inc luded  y i e l d  
r i s k s ,  Kenyon sugges ted  t h a t  f armers  a re  i n c r e a s i n g l y  i n t e r e s t e d  in the  
r e l a t i o n s h i p  between m arke t ing  s t r a t e g i e s ,  y i e l d  r i s k ,  and cash f low 
r e q u i r e m e n t s ,  a r e l a t i o n s h i p  which had r e c e iv e d  very l i t t l e  e m p i r ica l  
i n v e s t i  g a t i o n .
Yaacob s t u d i e d  t h e  impact  of s e l e c t e d  p o s t - h a r v e s t i n g  marke t ing  
s t r a t e g i e s  on p roducer  incomes from soybeans .— ^ P r e - h a r v e s t  marke t ing
1 7 /  Yaacob, Wan K.W. " S e le c te d  Post  Produc t ion  Fu tu re s  Trading 
S t r a t e g i e s  f o r  Lou i s iana  Soybean Fa rm ers . "  Unpublished M.S. t h e s i s ,  
L ou i s iana  S t a t e  U n i v e r s i t y ,  1980.
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s t r a t e g i e s  were exc luded  from t h e  s tu d y .  The r e s e a r c h e r  concluded t h a t  
whi le  some m arke t ing  s t r a t e g i e s  i n v o lv in g  hedging and s t o r a g e  y i e l d e d  
h ig h e r  average  p r i c e s  than cash s a l e  a t  h a r v e s t ,  t h e s e  s t r a t e g i e s  did 
n o t  reduce p r i c e  v a r i a t i o n  over  t h e  s tudy pe r iod  (1975-1979) .  However, 
a s t r a t e g y  in v o lv i n g  s t o r i n g  h a r v e s t e d  soybeans in a l l  y e a r s  and s e l l i n g  
f u t u r e s  c o n t r a c t s  in only t h o s e  y e a r s  in which the  h a r v e s t  b a s i s  
exceeded th e  p r ec e d ing  f o u r - y e a r  average  b a s i s  y i e l d e d  c o n s i s t e n t l y  
h ig h e r  ave rage  r e t u r n s  than th e  o t h e r  m arke t ing  s t r a t e g i e s  a n a lyz e d .  
S to ra ge  wi th  s e l e c t i v e  hedging was no t  one of  t h e  i n i t i a l  s t r a t e g i e s  
s e l e c t e d  f o r  s tu d y .  Yaacob i n d i c a t e d  the  use of h i s t o r i c a l  d a ta  in t h e  
a n a l y s i s  might  have a f f e c t e d  th e  r e s u l t s ,  t h u s  implying t h a t  use of  a 
d i f f e r e n t  d a ta  s e t  might have y i e l d e d  d i f f e r e n t  r e s u l t s .
In a s tudy  of Alabama f a r m e r s ,  Adrian e t  a l .  d e s c r i b e d  th e  n a t u r e
of  a v a i l a b l e  marke ts  f o r  soybeans ,  c o t t o n ,  p e a n u t s ,  and c o m . — /
Persona l  i n t e r v i e w s  wi th  farm o p e r a t o r s  in 23 Alabama c o u n t i e s  were 
conduc ted in 1978 to  c o l l e c t  da ta  on market  s t r u c t u r e ,  i n fo r m a t io n a l  
f l o w s ,  and m arke t ing  and p r i c e  d e c i s ion -m ak ing  wi th  r e s p e c t  t o  the  
p roducers  1976-1977 c ro p .  Market  s t r u c t u r e  and p roducer  c h a r a c t e r i s t i c s  
were summarized on a s t a t e w i d e  b a s i s  f o r  each crop and by farm s i z e  f o r  
soybeans .  The r e s e a r c h e r s  r e p o r t e d  the  fo l l o w in g  c h a r a c t e r i s t i c s  f o r  
t h e  158 p roduce rs  who i n d i c a t e d  soybeans as the  major  crop they  
produced:  had farmed an average  of  25 y e a r s ,  ave raged  11 y e a r s  
e x p e r i e n c e  wi th  soybeans ,  were g e n e r a l l y  f u l l - t i m e  farmers  (80 p e rc e n t
18/  A d r i a n ,  J . L ,  J .G .  Lo t t  and M. White.  Use of  Marke t ing  
A l t e r n a t i v e s  f o r  Major Crops Produced in Alabama" B u l l e t i n  527, Alabama 
A g r i c u l t u r a l  Experiment  S t a t i o n ,  Auburn,  Alabama, February 1981.
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of  t h e  158 p roducers  farmed f u l l  t i m e ) ,  h a r v e s t e d  an average  of  499 
a c r e s ,  and h a l f  were a f f i l i a t e d  with marke t ing  c o o p e r a t i v e s .  Producer s  
of  each major  crop were found t o  r e l y  most h e a v i l y  on in fo rm a t ion  
r ec e iv e d  from lo c a l  buyers  as a b a s i s  f o r  t h e i r  marke t ing  d e c i s i o n s .  
F u tu re s  p r i c e s  were t h e  n e x t  most u t i l i z e d  market  in fo rm a t ion  s o u rc e .
A dr ian ,  e t  a l .  asked th e  crop p roducers  t o  e s t i m a t e  h a r v e s t  p r i c e s  
f o r  t h e  approach in g  1978 h a r v e s t .  Soybean, c o t t o n ,  and peanut  p roduce rs  
t ended  t o  u n d e re s t im a te  a c tu a l  h a rv e s t  p r i c e s  whi le  com  p roduce rs  
t ende d  t o  o v e r e s t im a t e  a c tu a l  h a r v e s t  p r i c e s .  Corn p roducers  may have 
expec ted  h ig h e r  1978 p r i c e s  t o  compensate  f o r  adve rse  p r i c e  c o n d i t i o n s  
in 1977. The r e s e a c h e r s  concluded from t h e s e  da ta  t h a t  p roduce rs  
i n i t i a l l y  base t h e i r  m arke t ing  d e c i s i o n s  on the  lowes t  f e a s i b l e  r e t u r n s ,  
r e tu r n s  which would j u s t  cover  c o s t s .
Soybean p roducers  u t i l i z e d  t h r e e  types  of  marke t ing s t r a t e g i e s :  
h a r v e s t  s a l e s  (37 p e rc e n t  of  the  158 soybean p r o d u c e r s ) ;  s a l e  of  p a r t  of 
t h e i r  crop a t  h a r v e s t ,  s t o r e  and use d e f e r r e d  p r i c i n g  a rrangements  on 
t h e  remainder  (29 p e r c e n t ) ;  and marke t ing  c o n t r a c t s  (33 p e r c e n t ) .  The 
remaining one p e rc e n t  hedged t h e i r  soybean crop on the  f u t u r e s  marke t .  
The l a r g e r  volume p roduce rs  gave more a t t e n t i o n  t o  e f f e c t i v e  
m a rke t ing .  Producer s  u s ing  more d i v e r s e  m arke t ing  s t r a t e g i e s  a l s o  
e x h i b i t e d  h ig h e r  c o n c e n t r a t i o n  on marke t ing  p l a n s .
Adrian e t  a l .  r e p o r t e d  t h a t  37 p e rc e n t  of  the  158 soybean p roduce rs
s t o r e d  29 p e rc e n t  of t h e i r  t o t a l  p r o d u c t i o n .  S to ra ge  in on-farm 
f a c i l i t i e s  and o f f - f a r m  f a c i l i t i e s  accoun ted f o r  14 and 15 p e r c e n t ,  
r e s p e c t i v e l y ,  of  t o t a l  p roduc t ion  of the  p roducers  who s t o r e d .  Soybean 
growers who d e f e r r e d  p r i c i n g  u n t i l  a f t e r  h a r v e s t  r e c e iv e d  h ig h e r  average
p r i c e s  pe r  bushel as compared with o t h e r  growers .
Each of  t h e  p rev io u s  marke t ing s t r a t e g y  s t u d i e s  focused on 
e s t i m a t i n g  p roducer  r e t u r n s  in pa s t  t ime p e r i o d s .  Such in fo rmat io n  i s  
u se fu l  t o  p roduce r s  in comparing r e s u l t s  they  achieved from t h e i r  own 
m arke t ing  s t r a t e g i e s  used in t h e s e  t ime p e r io d s  t o  a l t e r n a t i v e  
s t r a t e g i e s  du r ing  a l i k e  p e r i o d .  However, t o  ach ieve  t h e i r  g o a l s ,  
p roducers  a l s o  need p r e d i c t e d  p r i c e  in fo rm a t ion  (both in the  s h o r t - r u n  
o r  an immediate  m arke t ing  y e a r  and a longe r  run p e r io d  of s e ve ra l  
m arke t ing  y e a r s )  t o  a d e q u a te ly  e v a l u a t e  t h e  p o t e n t i a l  f o r  i n d iv i d u a l  
m arke t ing  s t r a t e g i e s .  The f o l lo w in g  s t u d i e s  a dd re s se d  p r o d u c e r s '  need 
f o r  s h o r t - r u n  p r i c e  in fo rm a t io n  f o r  t h e  c u r r e n t  marke t ing  y e a r .
Short-Run P r ic e  E s t im a te s  
C a s h - f u t u r e s  r e l a t i o n s h i p s  were used by Dahl and Henneberry as 
gu ides  f o r  market d e c i s io n -m a k in g .— /  The a u th o r s  hypo thes iz ed  t h a t  
changes in t h e  b a s i s  ( f u t u r e s  p r i c e  minus a s p e c i f i c  cash p r i c e )  were 
more p r e d i c t a b l e  over  t h e  marke t ing  y e a r  than changes in cash p r i c e s  
a l o n e .  They used t h i s  b a s i s  r e l a t i o n s h i p  f o r  p a r t i c u l a r  commodities  f o r  
p r i c e  f o r c a s t i n g .  However, Dahl and Henneberry r e p o r t e d  t h a t  soybeans 
d id  no t  e x h i b i t  t y p i c a l  b a s i s  movements over  t h e  crop y e a r  as did corn 
and wheat .
Lamm used o r d in a r y  l e a s t  squares  t o  e s t i m a t e  c o e f f i c i e n t s  of  a 
t h r e e - e q u a t i o n  model t o  p r e d i c t  q u a r t e r l y  cash p r i c e s  f o r  soybeans ,
1 9 /  Dahl ,  Reynold and P a t r i c k  Henneberry.  C ash -Fu tu re s  P r i c e  
R e l a t i o n s h i p s  as Guides t o  Grain Marke t ing  Decis ion-Making .  S t a f f  
Paper ,  P. 76-31,  Department of  A g r i c u l t u r a l  and Appl ied  Economics, 
U n i v e r s i t y  of M inneso ta ,  S t .  P a u l ,  M inneso ta ,  September 1976.
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soybean o i l ,  and soybean meal .— /  One equa t ion  r e l a t e d  soybean p r i c e s  
t o  the  p r i c e s  of  soybean o i l  and soybean meal ; a second equa t ion  
e s t i m a t e d  the  p r i c e  of  soybean o i l ;  and t h e  t h i r d  equa t ion  e s t i m a t e d  the  
p r i c e  of soybean meal .  P r i c e  e s t i m a t e s  from t h e  second and t h i r d  
e q u a t i o n s  were used t o  e s t i m a t e  t h e  p r i c e  of soybeans in t h e  f i r s t  
e q u a t i o n .  The r e s e a r c h e r  i n d i c a t e d  t h a t  the  accuracy  of t h e  p r i c e  
f o r e c a s t s  depended upon th e  assumed va lues  of  the  independen t  v a r i a b l e s  
in t h e  model.  Lamm focused  on i l l u s t r a t i n g  the  model 's  use r a t h e r  than 
on making a c c u r a t e  p r i c e  f o r e c a s t s .
Some of  t h e  r e s e a r c h  p ro v id in g  long-run  p r i c e  e s t i m a t e s  i s  reviewed 
in t h e  fo l l o w in g  s e c t i o n .  Many of t h e s e  s t u d i e s  p rov id e  in fo rm a t ion  
t h a t  was more u se fu l  t o  soybean market a n a l y s t s  and p o l i c y  makers than 
t o  soybean p ro d u ce r s .
Long-Run P r i c e  Es t im ate s
In 1972, Houck e t  a l . d e s c r i b e d :  1) t h e  c o m p l e x i t i e s  of  the
soybean economy; 2) improvements in p rev ious  models ;— /— /  p o l i c y  
a n a ly s e s  based upon th e  improved model; and 3) a n a ly s e s  of  reg iona l
2 0 /  Lamm, J r . ,  R.M. "A Simple Model f o r  P r e d i c t i n g  Q u a r t e r ly  
P r i c e s  f o r  Soybeans, Soybean Oil and Soybean Meal ."  Fa ts  and O i l s  
S i t u a t i o n .  FOS-298, United S t a t e s  Department  of  A g r i c u l t u r e ,  Economic 
Research S e r v i c e ,  Washington,  D.C . ,  February 1978.
21 /  Houck, James P. "A S t a t i s t i c a l  Model f o r  t h e  Demand of  
Soybeans ."  Jou rna l  of  Farm Economics,  Vol. 46,  No. 2, May 1964, pp. 
366-374.
2 2 /  Houck, James P. and J .  S. Mann. An Ana ly s i s  of Domestic and 
Foreign Demand f o r  U.S. Soybeans and Soybean P r o d u c t s . Techn ica l  
B u l l e t i n  256, A g r i c u l t u r a l  Experiment  S t a t i o n ,  U n i v e r s i t y  of  M in neso ta ,  
1968.
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e x p o r t  demands.— ^ Domestic and fo re ig n  market d e s c r i p t i o n s  were used 
as a b a s i s  f o r  s p e c i f y i n g  the  v a r i a b l e s  and e q u a t io n s  in the  dynamic 
supply and demand model of  the  market  f o r  domes t ic  soybeans and t h e i r  
p r o d u c t s ,  meal and o i l  ( t h i s  model i s  h e r e a f t e r  r e f e r r e d  to  as the  H-R-S 
model) .
Ord inary  l e a s t  s q u a r e s ,  tw o - s t a g e  l e a s t  squares  and t h r e e -  
s t a g e  l e a s t  squa res  methods were used t o  ob ta in  s t r u c t u r a l  c o e f f i c i e n t s  
f o r  the  H-R-S m odel 's  13 equa t ion  demand b lock .  According to  Houck, e t  
a l . ,  t h e  m odel 's  s t r u c t u r a l  e s t i m a t e s  d i s p l a y e d  s ig n s  c o n s i s t e n t  wi th  
t h e o r e t i c a l  e x p e c t a t i o n s ,  were r e a s o n a b le  in magni tude ,  and were l a r g e  
r e l a t i v e  t o  t h e i r  e s t i m a t e d  s t a n d a r d  e r r o r s .  The r e s e a r c h e r s  r e p o r t e d  
s i m i l a r i t i e s  among e s t i m a t e s  d e r iv e d  from o r d in a r y  l e a s t  s q u a r e s ,  two- 
s t a g e  l e a s t  s q u a r e s ,  and t h r e e - s t a g e  l e a s t  s q u a r e s .  R e s u l t s  from the  H~ 
R-S m odel 's  expo r t  e q u a t io n s  and s to ck  equa t ion  a l s o  were improved over 
t hose  of  the  H-M model.
The supply s id e  f u n c t i o n s  in the  H-R-S model were e xp res sed  in 
t erms of h a rv e s t e d  soybean a c re a g e .  These r e l a t i o n s h i p s  were e s t i m a t e d  
by o r d in a r y  l e a s t  squa res  f o r  s ix  r e g io n s  of  the  United S t a t e s . — /  The 
da ta  used were crop y e a r  averages  and t o t a l s  f o r  t h e  1946-1966 p e r i o d .
2 3 /  Houck, J . P . ,  M.E. Ryan, and A. S ubo tn ick .  Soybeans and The i r  
P r o d u c t s ,  M arke ts ,  Models,  and P o l i c y .  M inneapo l i s :  U n i v e r s i t y  of
Minnesota  P r e s s ,  19/2.
2 4 /  These s i x  r e g io n s  were: Great  Lake S t a t e s  (Minnesota ,
W iscons in ,  and M ich igan) ;  Com B e l t  S t a t e s  ( I l l i n o i s ,  Iowa, I n d i a n a ,
Ohio and M i s s o u r i ) ;  P l a i n s  S t a t e s  (Kansas ,  Nebraska,  North Dakota and 
South Dakota ) ;  Del ta  S t a t e s  (Arkansas ,  M i s s i s s i p p i  and L o u i s i a n a ) ;  
A t l a n t i c  S t a t e s  (North C a r o l i n a ,  V i r g i n i a ,  Maryland and Delaware) ;  Other 
S t a t e s .
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More than 90 p e r c e n t  of  t h e  v a r i a t i o n  in soybean ac reage  dur ing  the  
sample p e r io d  was a s s o c i a t e d  wi th  t h e  s p e c i f i e d  v a r i a b l e s  ( except  in the  
A t l a n t i c  region where t h e  lagged ac reage  v a r i a b l e  was d e l e t e d  from the  
r e g i o n ' s  e q u a t i o n ) .  According t o  Houck, e t  a l .  t h e  e s t i m a t e s  from the  
r e g io n a l  h a r v e s t e d  a c re a g e  e q u a t i o n s  were r ea s o n a b le  in s ign and 
magni tude.  Crops c o m p e t i t i v e  wi th  soybeans were t h o s e  which were 
expec ted  (except  t h a t  wheat  p r i c e s  did no t  e n t e r  the  P l a in s  S t a t e s '  
e q u a t i o n s ) .  Severa l  r e s e a r c h  s t u d i e s  have been conducted by r e s e a r c h e r s  
in t h e  Uni ted S t a t e s  Department of  A g r i c u l t u r e  us ing  v e r s io n s  of  the  H- 
R-S model.
Matthews,  e t  a l .  used the  H-R-S model t o  e s t i m a t e  soybean p r i c e s  
and t o t a l  soybean u t i l i z a t i o n  f o r  two f u t u r e  marke t ing  s e a s o n s ,  1971- 
1972 and 1973-1974,  under  a s p e c i f i e d  s e t  of  a s sum pt ions .— /— /  The 
r e s e a r c h e r s  i l l u s t r a t e d  some of t h e  major  c o n s i d e r a t i o n s  and procedures  
needed in u s ing  an econom etr ic  model t o  make c o n d i t i o n a l  e s t i m a t e s  f o r  
th e  soybean economy. Although the  r e s e a r c h e r s  p rov ided  b a s e l i n e  
e s t i m a t e s ,  they  no ted  t h a t  many v a l i d  a l t e r n a t i v e s  could be de r ived  by 
s u b s t i t u t i n g  a l t e r n a t i v e  a ssum pt ions .
25 /  Matthews,  J . L . ,  A.W. Womack, and R.G. Hoffman. "Formulat ion 
of  Market F o r e c a s t s  f o r  t h e  U.S. Soybean Economy with an Econometr ic  
Model."  F a t s  and O i l s  S i t u a t i o n . F0S-260,  United S t a t e s  Department of 
A g r i c u l t u r e ,  Economic Research S e r v i c e ,  Washington, D.C. ,  June 1973.
2 6 /  These a ssum pt ions  d e a l t  w i th :  t h e  l eve l  of consumer income,
q u a n t i t y  of  o i l  shipped under P.L.  480, q u a n t i t y  of f o r e i g i  l i v e s t o c k ,  
s u p p l i e s  of  c o m p e t i t i v e  o i l s  and o i l s e e d  meals in fo re ig n  c o u n t r i e s ,  
l eve l  of rea l  domest ic  consumption e x p e n d i t u r e s ,  q u a n t i t y  of domest ic  
soybeans produced ,  va lue  of  the  d o l l a r  in soybean impor t ing  n a t i o n s ,  
ave rage  p r i c e s  of s oybeans ,  c o r n ,  and c o t ton  in 1971-1972,  1972-1973 and 
government  programs f o r  c o r n ,  wheat and c o t t o n .
34
Matthews used th e  H-R-S model , modif ied  t o  in c lu d e  d o l l a r  
d e v a lu a t i o n  e f f e c t s ,  t o  s tudy  th e  i m p l i c a t i o n s  of  d o l l a r  d e v a l u a t i o n ,  
s h o r t  s u p p l i e s  of  compet ing high p r o t e i n  f e e d s ,  and soybean e x p o r t s  t o  
t h e  S o v ie t  Union on th e  United S t a t e s '  soybean economy in 1972- 
1973.— /  Matthews a l s o  made c o n d i t i o n a l  f o r e c a s t s  f o r  t h e  1973-1974 and 
1977-1978 crop y e a r s .  These c o n d i t i o n a l  f o r e c a s t s  t ended  t o  
u n d e r e s t im a t e  a c tu a l  p r i c e s  and q u a n t i t i e s  wi th  t h e  l a r g e s t  
u n d e re s t im a t i o n  o c c u r r in g  in t h e  most d i s t a n t l y  f o r e c a s t e d  m arke t ing  
y e a r ,  1977-1978.
Meyers and Hacklande r  c o n s t r u c t e d  an econometr ic  model of  the  
soybean i n d u s t r y  based upon the  p rev ious  work of  Houck e t  a l . — /  
t h e  model was des ig ned  t o  ana ly ze  key exogenous f a c t o r s  a f f e c t i n g  p r i c e s  
and q u a n t i t i e s .  These key f a c t o r s  were: soybean crop y i e l d ,  U.S. com
p r i c e ,  numbers of high p r o t e i n  animal u n i t s ,  competing o i l  consumpt ion ,  
B r a z i l i a n  soybean and meal e x p o r t s , a n d  th e  va lue  of the  d o l l a r .  Meyers 
and Hacklander  no ted  t h e  impacts  g e n e ra te d  by t h e i r  model were based on 
h i s t o r i c a l  r e l a t i o n s h i p s  i n c o r p o r a t e d  i n t o  t h e  m odel 's  s t r u c t u r e .
Unless  t h e  s t r u c t u r e  of  t h e s e  markets  changed s i g n i f i c a n t l y ,  t h e  
r e s e a r c h e r s  sugges ted  t h a t  t h e s e  impacts  p rov id ed  r e a s o n a b le  e s t i m a t e s  
o f  market  response  t o  e x t e r n a l  shocks.
2 7 /  Matthews,  Jimmy L. "Cond i t iona l  Market F o r e c a s t s  and 
I m p l i c a t i o n s  f o r  the  U.S. Soybean Economy." F a t s  and O i l s  S i t u a t i o n . 
FOS-268, Uni ted  S t a t e s  Department of  A g r i c u l t u r e ,  Economic Research 
S e r v i c e ,  Washington,  D .C . ,  J u ly  1973.
2 8 /  Meyers ,  Wil l iam H. and Duane D. Hack lander .  An Econometr ic  
Approach to  t h e  Ana ly s i s  of Soybean and Soybean Product  M arke ts .  S t a f f  
Repo r t ,  Uni ted S t a t e s  Department of  A g r i c u l t u r e ,  Nat ional  Economics 
D i v i s i o n ,  Economics,  S t a t i s t i c s  and Coope ra t ive  S e r v i c e ,  Washington,  
D.C . ,  1979.
CHAPTER I I I
THEORETICAL CONSIDERATIONS
The soybean market i s  comprised of  an ex tr em e ly  complex s e t  of 
economic f o r c e s  such a s :  va r io u s  b u y e r s '  and s e l l e r s '  r e a c t i o n s  t o
p r i c e s ,  incomes,  q u a n t i t i e s ,  and r e l a t e d  commodity p r i c e s ;  t e c h n i c a l  and 
p h ys ic a l  c o n s t r a i n t s ;  and government p o l i c i e s .  The impacts  of  t h e s e  
economic f o r c e s  a re  d i f f i c u l t  t o  unde rs t a nd  in t h e i r  e n t i r e t y ,  t h u s ,  
some s i m p l i f i c a t i o n  of  or  a b s t r a c t i o n  from t h i s  s e t  of f o r c e s  t o  a 
r e l a t i v e l y  few fundamental  concep ts  i s  n e c e s s a ry  t o  gain an 
u n d e r s t a n d in g  of the  soybean market  (and ,  in p a r t i c u l a r ,  t h e  p r o d u c e r ' s  
r o l e  in t h a t  m ark e t ) .  Some of t h e s e  concep ts  a re  d i sc u s s e d  in t h i s  
c h a p t e r .
A Market
Bas ic  t o  t h e  u n d e r s t a n d in g  of  the  gene ra l  p r i n c i p l e s  of marke t ing  
i s  t h e  fundamental  concep t  of  a marke t .  Shepherd and F u t r e l l  d e f i n e  a 
market  t o  be a group of  economic a gen ts  (buyers  and s e l l e r s )  with 
f a c i l i t i e s  f o r  t r a d i n g  wi th  each o t h e r . - ! /  Shepherd and F u t r e l l  
i n d i c a t e d  t h a t  q u a l i t y  of  communication among economic a g e n t s  in the  
market i s  a c r i t i c a l  f a c t o r  d e f i n i n g  th e  marke t .
j _/ Shepherd,  Geof frey  S. and Gene A. F u t r e l l ,  M arke t ing Farm 
Produc ts  -  Economic A n a l y s i s ,  F i f t h  E d i t i o n .  Ames, Iowa: Iowa S t a t e
Uni v e r i t y  P r e s s ,  1969. pp. 15-17.
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Vare la  ana lyzed  t h e  supply and demand r e l a t i o n s h i p s  and 
i n s t i t u t i o n a l  a rr angements  in the  world market f o r  soybeans and 
e s t i m a t e d  th e  market f o r  United S t a t e s '  and L o u i s i a n a ' s  soybeans fo r  
1985.— /  He compared s u b s i d i e s  and t a r i f f s  imposed by soybean im por t ing  
and e x p o r t i n g  c o u n t r i e s ,  and e v a lu a t e d  th e s e  r e g u l a t o r y  p r a c t i c e s  and 
p r i c e s  with r e s p e c t  t o  t h e i r  impact on land use and soybean 
p r o d u c t i o n .  Soybean p r o d u c t i o n ,  i m p o r t s ,  and e x p o r t  t r e n d s  were 
developed  f o r  t h r e e  t ime pe r io d s  and compared on a wor ld-wide  b a s i s  f o r  
major  soybean t r a d i n g  n a t i o n s .
M u l t i p l e  r e g r e s s i o n  a n a l y s i s  was used to  e v a l u a t e  t h e  impact  of 
s u b s t i t u t e s  on U.S. e x p o r t s  of  soybeans ,  soybean meal ,  and soybean 
o i l .  Two e q u a t io n s  were developed f o r  each e xpo r t  s e c t o r :  soybeans ,
soybean meal,  and soybean o i l .  One equa t ion  r e l a t e d  e x p o r t s  t o  world 
p r i c e s  of  c o m p e t i t iv e  p roduc t s  and t h e  o t h e r  r e l a t e d  e x p o r t s  t o  import
i
volumes of  o t h e r  o i l s e e d  commodit ies in major  soybean impor t ing  n a t i o n s .
A model p r e d i c t i n g  f u t u r e  market  p o t e n t i a l  of  United S t a t e s '  and 
L ou i s iana  soybeans was developed based on a t h e o r e t i c a l  supply and 
demand framework of  t h r e e  eq u a t io n s  f o r  p r o d u c t i o n ,  dom es t ic ,  and e xpo r t  
s e c t o r s .  C o e f f i c i e n t  va lues  were e s t i m a t e d  from t ime s e r i e s  da ta  f o r  
t h e  p e r io d  1961-1977.
Vare la  argued t h a t  p roducers  in the  United S t a t e s  and B raz i l  had 
responded t o  p roduct ion  i n c e n t i v e  programs i n s t i t u t e d  by t h e i r
29 /  V a r e la ,  J u l i o  C. "The Economic P o s i t i o n  o f  t h e  United S t a t e s  
and Lou i s iana  in t h e  World Market For Soybeans and the  Fu ture  
Ou t look ."  Unpublished Ph.D. D i s s e r t a t i o n ,  Lou is iana  S t a t e  U n i v e r s i t y ,  
August 1980.
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r e s p e c t i v e  governments  by i n c r e a s i n g  soybean p r o d u c t i o n .  According to  
V a r e l a ,  ac reage  c o n t r o l s  and feed  grain  marke t ing  quotas  in t h e  United 
S t a t e s  r e s u l t e d  in a s h i f t  of  land  from t h e s e  crops  p r i m a r i l y  i n t o  
soybeans .  The r e s e a r c h e r  a l s o  no ted  t h a t  newly c l e a r e d  land had e n t e r e d  
soybean p r o d u c t i o n ,  e s p e c i a l l y  in B r a z i l .
V a r e l a ' s  t r e n d  a n a l y s i s  i n d i c a t e d  t h a t  United S t a t e s  and Braz i l  
would co n t in u e  t o  play  dominant  r o l e s  in soybean e x p o r t s  and t h e  
European Common market c o u n t r i e s  and Japan would co n t in u e  t h e i r  dominant 
r o l e s  as soybean i m p o r t e r s .  Competi t ion from o t h e r  o i l s e e d s  and o i l s e e d  
p ro d u c t s  was not  found t o  be s t r o n g  enough to  t h r e a t e n  the  e xpo r t  demand 
f o r  United S t a t e s '  soybeans .
The p r e d i c t i v e  model i n d i c a t e d  a f a v o r a b le  ou t look f o r  United 
S t a t e s '  soybean e x p o r t s .  Varela  sugges ted  t h a t  United S t a t e s  p roducers  
would b e n e f i t  from t h i s  promis ing  expo r t  marke t .  V a r e l a ' s  model 
p r e d i c t e d  e x p o r t  demand t o  be 1,105 m i l l i o n  bushe ls  in 1985, over  50 
p e r c e n t  of t h e  p r e d i c t e d  Uni ted  S t a t e s  p roduct ion  of  2 ,078 m i l l i o n  
bushel  s .
Given th e  m odel 's  e x p l i c i t  assumpt ions as a b a s i s  f o r  t h e  1985 
p r e d i c t i o n s  and assuming o t h e r  o i l s e e d  c o m p e t i t i o n ,  s h i f t s  in t a s t e s ,  
p r e f e r e n c e s  and feed t e c h n o l o g i e s  would no t  change d r a s t i c a l l y ,  the  
model i n d i c a t e d  an annual  i n c r e a s e  of 33.5 m i l l i o n  bushe ls  in t o t a l  
soybean demand, 14 .9  m i l l i o n  bushe ls  in domes t ic  demand, and 18.6 
m i l l i o n  bushe ls  in expo r t  demand. Varela  i n d i c a t e d  the  i n c r e a s e  in 
e x p o r t  demand was l i k e l y  t o  b e n e f i t  Lou is iana  because about  90 pe rc e n t  
of L o u i s i a n a ' s  soybean p roduct ion  i s  e x p o r t e d .
The fo l lo w in g  c h a p t e r  a d d re s s e s  some t h e o r e t i c a l  c o n s i d e r a t i o n s  
with r e s p e c t  t o  t h i s  s tu d y .
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P u r c e l l  views t h e  concep t  of  marke t ing  as s t a r t i n g  with p roduc t ion
as one s t a g e  of a s e t  of  economic s t a g e s  which b r idge  the  gap between
produc t ion  and consumption.  Thus,  t h e  r e s e a r c h e r  d e f i n e s  marke t ing  a s :
" the  s e t  of  economic and behav io ra l  a c t i v i t i e s  t h a t  a r e
invo lved  in c o o r d i n a t i n g  th e  va r io u s  s t a g e s  of  economic
a c t i v i t y  from p roduc t ion  to  consumpt ion. "
That i s ,  p roduct ion  i s  p a r t  of  an i n t e r r e l a t e d  s e t  of  economic
a c t i v i t i e s  with the  focus p laced  upon th e  marke t ing  system which
c o o r d i n a t e s  economic a c t i v i t y  between p roduct ion  and consumer demand.—/
The Soybean Market
Rhodes i n d i c a t e s  t h a t  market p a r t i c i p a n t s  need t o  unde rs t and  t h e  
economic environment  w i th in  which they  o p e r a t e  and a s i g n i f i c a n t  p a r t  of 
t h i s  economic environment  i s  t h e  n a t u r e  of c o m p e t i t i o n .  That  i s ,  t h e  
importance  of  the  i n d iv i d u a l  economic u n i t  in r e l a t i o n  t o  t h e  t o t a l  
market w i th in  which t h a t  u n i t  o p e r a t e s .  Economists use models of market  
c o m p e t i t io n  as a i d s  t o  unde rs t a n d  r e a l i t y ,  but  market r e a l i t i e s  are  
always more complex than models -  approximat ion  of  market r e a l i t i e s .
Soybean fa rmers  produce and s e l l  t h e i r  soybeans in a market  t h a t  
resembles  t h e  model of a t o m i s t i c  c o m p e t i t i o n .  The c h a r a c t e r i s t i c s  of 
a t o m i s t i c  compet i t io n  i n c l u d e :  many s e l l e r s  who a re  s u f f i c i e n t l y  small
i n d i v i d u a l l y  r e l a t i v e  t o  t h e  t o t a l  market  t h a t  i n d i v i d u a l l y  they  e x e r t  
no p e r c e p t i b l e  i n f l u e n c e  on market  p r i c e  ( t h u s ,  s e l l e r s  a re  p r i c e  t a k e r s
2J P u r c e l l ,  Wayne D. A g r i c u l t u r a l  M arke t ing:  Systems ,
C o o r d i n a t i o n ,  Cash and F u tu re  s P r i c e s . R es ton ,  V i r g i n i a :  Reston
P u b l i s h i n g  Co. ,  I n c . ,  1979, p. 4.
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in t h e  sense  t h a t  they  must ac ce p t  the  going p r i c e  t o  make a market  
t r a n s a c t i o n ) ;  t h e  p roduc t  exchanged i s  e s s e n t i a l l y  homogeneous; and 
e n t r y  t o  and e x i t  from t h e  market  a re  r e l a t i v e l y  e a s y ^ /  Within the  
economic environment  d e s c r i b e d  above,  soybean p roducers  face  a l l  t h e  
problems of a t o m i s t i c  c o m p e t i t o r s :  p r i c e - t a k i n g ,  no supply c o n t r o l ,
product  p r i c e s  above or  below c o s t s  of  p roduc t ion  in t h e  s h o r t  run ,  and 
no e f f e c t i v e  market power. However, t h i s  does n o t  mean an i n d iv i d u a l  
soybean producer  should i g n o re  a n a ly z in g  and u n d e r s t a n d in g  the  soybean 
m arke t .  Indeed ,  i t  u n d e r s c o r e s  t h e  importance of  t h e  soybean p r o d u c e r ' s  
a b i l i t y  t o  a n t i c i p a t e  and r e a c t  t o  the  market dete rmined  p r i c e .
C o n t r a s t i n g  with the  soybean p roduc t ion  s e c t o r ' s  h ig h ly  
c o m p e t i t iv e  n a t u r e  i s  t h e  i m p e r f e c t l y  c o m p e t i t i v e  coun try  e l e v a t o r ,  
m i l l i n g  and p r o c e s s i n g ,  and e x p o r t  i n d u s t r i e s .  Rhodes i n d i c a t e s  t h a t  
t h e  coun try  e l e v a t o r  i n d u s t r y  can be c l a s s i f i e d  as a m o n o p o s o n i s t i c a l l y  
c o m p e t i t i v e  economic environment  c h a r a c t e r i z i e d  by a l a r g e  number of  
f i rms  p rov id in g  s e r v i c e s  which a re  s p a t i a l l y  d i f f e r e n t i a t e d . —^  Facing 
t h e  monopson is t i c  c om pe t i t ion  of  t h e  co u n t ry  e l e v a t o r  i n d u s t r y ,  soybean 
p roducers  u s u a l l y  have s e v e r a l  e l e v a t o r s  wi th  which they  can do 
b u s i n e s s ,  each e l e v a t o r  o f f e r i n g  s e r v i c e s  which p roducers  view as 
d i f f e r e n t i a t e d  from o t h e r  e l e v a t o r s ,  such as d i f f e r e n c e s  in d i s c o u n t s  
and premiums in buying soybeans or  d i f f e r e n c e s  in t h e  a v a i l a b i l i t y  of
ZJ Rhodes,  V. James.  The A g r i c u l t u r a l  Market ing  Sys tem. Second
E d i t i o n .  New York: John Wiley & Sons,  1983, pp. 22-27
4J  Rhodes,  V. James.  The A g r i c u l t u r a l  Market ing  Sys tem, second
e d i t i o n .  New York: John Wiley and Sons, 1983, p. 25.
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f a c i l i t i e s  and s e r v i c e s .
H e i fne r  sugges ted  t h a t  in many r e g i o n s ,  mutual dependence i s  
recogn ized  among lo c a l  e l e v a t o r s ,  t h u s ,  e lements  of o l i g o p s o n i s t i c  
c o m p e t i t io n  e x i s t . —/  Th is  in te rd ep e n d e n c e  i s  a key d e te rm ina n t  of th o se  
e l e v a t o r s '  pu rchas ing  s t r a t e g i e s  and p r i c i n g  p o l i c i e s .  P r i c e  
c om pe t i t ion  i s  avo ided .  The p r i c e  e l e v a t o r s  s e l e c t  i s  a f u n c t i o n  of  the  
f i r m ' s  c o s t  s t r u c t u r e  and i t s  a b i l i t y  t o  d i f f e r e n t i a t e  i t s  product  or 
s e r v i c e .
Within t h i s  economic env ironm en t ,  p roduce r s  must r e a c t  t o  t h e  
market de termined  p r i c e  which v a r i e s  th rou g h o u t  the  m arke t ing  y e a r .  
P roducers  f r e q u e n t l y  change m arke t ing  s t r a t e g i e s  in an a t t e m p t  t o  a d j u s t  
t o  changes in market  p r i c e s .  P roducer  r e a c t i o n s  d i f f e r  based upon t h e i r  
g o a l s ,  income l e v e l ,  w e a l th ,  r i s k  p r e f e r e n c e s ,  e x p e c t a t i o n s ,  and o t h e r  
v a r i a b l e s  in t h e i r  d e c i s io n  m a t r ix .
Economists t y p i c a l l y  in c lu d e  c a p i t a l ,  l a b o r ,  l a n d ,  and management 
among the  f a c t o r s  a v a i l a b l e  t o  p roduce rs  t o  g e n e ra te  income.—/  The 
p r o d u c e r ' s  a b i l i t y  t o  ac ce p t  the  r i s k  o r  v a r i a b i l i t y  a s s o c i a t e d  with 
outcomes of  h i s  d e c i s i o n s  a re  c u s to m a r i ly  inc luded  w i th in  the  f a c t o r ,  or  
r e s o u r c e  termed management. Empir ica l  ev id ence  c oncern ing  p r o d u c e r s '
_5/ H e i f n e r ,  R.B. "The Funct ion and S t r u c t u r e  of  Country E l e v a t o r s
in t h e  Uni ted S t a t e s , "  Marke t ing G r a in ,  Proceed ing  of  NCM-30 Grain
M arke t ing  Symposium. Purdue A g r i c u l t u r a l  Experiment S t a t i o n ,  Purdue 
U n i v e r s i t y ,  F t .  Wayne, I n d i a n a ,  J anuary  1968.
6 /  The p r o d u c e r ' s  purpose f o r  e a r n i n g  income i s  assumed t o  be
s i m i l a r  t o  any r a t i o n a l  consumer ( i . e .  s u b j e c t  t o  h i s  income l e v e l ,  t h e
producer  d e s i r e s  t o  purchase  t h a t  combinat ion of  goods and s e r v i c e s  
which w i l l  y i e l d  t h e  h i g h e s t  l eve l  of  s a t i s f a c t i o n  or  u t i l i t y ) .
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a c tu a l  r i s k  p r e f e r e n c e s  i s  i n c o n c l u s iv e  wi th  r ega rd  t o  d e te rm in ing  
whether  p roduce rs  a re  r i s k  ave r se  or  r i s k  p r e f e r r i n g . —/  However, 
a v a i l a b l e  ev idence  i n d i c a t e s  t h a t  r i s k  p r e f e r e n c e s  d i f f e r  among 
p r o d u c e r s .  I f  a l l  p roduce r s  he ld t h e  same p r e f e r e n c e s  f o r  r i s k ,  only 
one m arke t ing  s t r a t e g y  would be needed to  s a t i s f y  any p a r t i c u l a r  
p roducer  go a l .  A concep tua l  framework f o r  e v a l u a t i n g  th e  p r o d u c e r ' s  
d e c i s i o n  in t h e  s e l e c t i o n  of  m arke t ing  s t r a t e g i e s  which a c h ieve  h i s  
goa ls  is  p r e s e n t e d  in the  fo l l o w in g  s e c t i o n .
A Procedure f o r  E v a lu a t in g  Risky A l t e r n a t i v e s
Since man a l l o c a t e s  a r e l a t i v e l y  l a r g e  amount of t ime t o  t h e  
a c t i v i t y  of  d e c i s io n  making and some of t h e s e  d e c i s i o n s  concern ing  
c h o ic e s  among a l t e r n a t i v e  cou rses  of  a c t i o n  invo lv e  c a r e f u l  weighing of  
a l t e r n a t i v e s  a c t i o n s  and rega rd  f o r  t h e  consequences of each a c t i o n ,  a
s y s t e m a t i c  approach to  d e c i s i o n  making under  c o n d i t i o n s  of  im per fec t
knowledge i s  of  b e n e f i t  t o  de c i s io n  makers.  Note the  ph rase  "under  
c o n d i t i o n s  of  im p e r fe c t  knowledge" r e l a x e s  t h e  p e r f e c t  knowledge 
assumption of t h e  economic model of  p e r f e c t  c o m p e t i t i o n .  That i s ,  t h e  
c l a s s i c a l  economic model of  de te rm in in g  th e  optimum l eve l  of ou tpu t  t o  
produce and s e l l  has t o  be modif ied  t o  demons t ra te  a more " r e a l "  world 
b e ha v io r  of  the  d e c i s io n  maker.
To deal with t h i s  problem, some economis ts  have deve loped  a 
t h e o r e t i c a l  framework to  deal  wi th  t h e  de c i s io n  problem of s e l e c t i n g  a
m arke t ing  s t r a t e g y  which b e s t  a ch ieves  t h e  goa ls  of the  d e c is ion
TJ H i l d r e t h ,  C l i f f o r d  and Glenn J .  Knowles. Some E s t im a te s  of 
Farmers '  U t i l i t y  F u n c t io n s .  Technical  B u l l e t i n  335, A g r i c u l t u r a l  
Experiment  S t a t i o n ,  U n i v e r s i t y  of  Minnesota ,  1982.
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maker.  This  t h e o r e t i c a l  framework i s  r e f e r r e d  to  as a mean-variance  (E- 
V) framework. This  approach d e f i n e s  a boundary or  e f f i c i e n c y  f r o n t i e r  
which p rov ides  minimum v a r i a n c e  (or  s t a n d a r d  d e v i a t i o n )  of  income f o r  
each l ev e l  of  expected (mean) income. This  E-V t h e o r e t i c a l  framework 
s u g g e s t s  t h a t  soybean p roducers  choose among marke t ing  a l t e r n a t i v e s  with 
outcomes e xp res sed  in p r o b a b i l i t i e s  by s e l e c t i n g  the  a l t e r n a t i v e  t h a t  
maximize u t i l i t y .  This  cho ic e  depends upon th e  expected mean p r i c e  (E) 
t h e  v a r i a n ce  of p r i c e  f o r  each outcome, and the  p r o d u c e r ' s  a t t i t u d e  
toward r i s k .
The E-V procedure  f o r  e v a l u a t i n g  d i f f e r e n t  r i s k y  a l t e r n a t i v e s  i s
*
p r e s e n t e d  in F igure  1. For each a l t e r n a t i v e  marke t ing  s t r a t e g y ,  t h e
e xpec ted  mean p r i c e ,  Ep , i s  computed and the  va r i a nce  of  p r i c e ,  Vp , i s
e s t i m a t e d  based on h i s t o r i c a l  d a t a .  The problem i s  to  s e l e c t  the
m arke t ing  s t r a t e g y  t h a t  maximizes the  p r o d u c e r ' s  u t i l i t y .  Curve AB i s
t h e  locus  of p o i n t s  d e p i c t i n g  e f f i c i e n t  a l t e r n a t i v e s  in t h e  sense  t h a t
t h e s e  a l t e r n a t i v e s  have maximum Ep f o r  a given Vp or  a minimum Vp f o r  a 
given Ep
In th e  E-V p rocedure  p r e s e n t e d  in F igure  1, t h e  soybean p roducer  i s  
assumed t o  be r i s k  a v e r s e ,  t h a t  i s ,  he a t t a c h e s  g r e a t e r  d i s u t i l i t y  t o  
l o s s e s  than u t i l i t y  t o  ga ins  when t h e  magnitudes of  ga ins  and l o s s e s  a re  
equal  in amount and l i k e l i h o o d .  This  r i s k  a ve r se  behav io r  i s  shown by 
t h e  shape of  the  u t i l i t y  c u rv e s ,  Uj , l ^ ,  and U3 . Any a l t e r n a t i v e  above 
and to  t h e  l e f t  of curve AB has an a l t e r n a t i v e  on AB with g r e a t e r  
u t i l i t y  ( u ^ u ^ u g ) .  The opt imal  marke t ing  s t r a t e g y  i s  the  p o i n t  on 
curve AB which maximizes the  p r o d u c e r ' s  u t i l i t y ,  t h a t  i s ,  p o in t  C wi th  
mean p r i c e  Ep* and v a r i a n c e  of  p r i c e ,  Vp*.
Young e xp res sed  a d i sa d v a n tag e  of  r e p r e s e n t i n g  r i s k  as t h e
Figure 1. The E-V Procedure for Evaluating Risky 
Alternatives.
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SOURCE: Kenyon, D.E. "Risk Management in Marketing Soybeans."
World Soybean Research Conference II: Proceedings,
F.T. Corbin, editor. Boulder: Westview Press, 19,79.
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v a r i a n ce . - ^ /  Dec is ion  makers may a c t u a l l y  base t h e i r  d e c i s i o n s  upon 
m u l t i p l e  o b j e c t i v e s  such as income, l e i s u r e - w o r k  r e s u l t s ,  and pe rsona l  
a e s t h e t i c  c o n s i d e r a t i o n s .  I f  so ,  then a r i s k  measurement based on a 
u t i l i t y  f u n c t io n  which c o n s id e r s  only the  income goal would be 
i n a p p r o p r i  a t e .
In h i s  d i s c u s s io n  of  t h e  va r ious  approaches  t o  measuring r i s k  
a t t i t u d e s  of a g r i c u l t u r a l  producers  in t h e  pa s t  2 0  y e a r s  of r e s e a r c h  
(1959-1979) ,  Young conc luded  t h a t  none o f  t h e s e  methods were 
w i th o u t  s e r i o u s  f l a w s .  F u t h e r ,  the  r e s e a r c h e r  q u e s t io n e d  th e  need to  
know producer  r i s k  p r e f e r e n c e s  given th e  c o s t  of  such measurement and 
the  unproven r e l i a b i l i t y  of  the  a v a i l a b l e  measurement methods. Young 
argued t h a t  measurement of p r o d u c e r ' s  r i s k  p r e f e r e n c e s  a re  no t  r e q u i r e d  
t o :
1. Prov ide  more and b e t t e r  in fo rm a t ion  on a l t e r n a t i v e  d e c i s io n  
o p t i o n s .
2. C o n s t ru c t  no rmat iv e  de c i s io n  models f o r  use by farmers  which
u t i l i z e  r i s k  a ve r s ion  i n d ic e s  which a re  s imple and i n t u i t i v e  so
t h a t  they  can be su p p l i e d  by p roducers  t hem se lve s .
3. Rank d e c i s io n  o p t io n s  on the  b a s i s  of s t o c h a s t i c  dominance 
r u l e s .
The approach taken in t h i s  s tudy avo ids  e v a l u a t i n g  m arke t ing
s t r a t e g y  outcomes on the  b a s i s  of  t h e  mathematical  form of  the  d e c i s i o n
m aker 's  u t i l i t y  f u n c t i o n .  I n s t e a d ,  a procedure  t o  de te rmine  p r i c e  means
8 /  Young, Douglas L. "Risk P r e fe r e n c e s  o f  A g r i c u l t u r a l  
P r oduc e r s :  T h e i r  Use in Extension and Resea rch . "  American J o u r n a l o f
A g r i c u l t u r a l  Economics, Vol . 61, P a r t  5, December 1379, pp. l063-l07O.
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and v a r i a n c e s  from s e l e c t e d  marke t ing s t r a t e g i e s  w i l l  be developed and 
e s t i m a t e s  of means and v a r i a n c e s  of p r i c e s  from t h e s e  s t r a t e g i e s  f o r  the  
1975-1979 p e r io d  w i l l  be provided t o  pe rmit  the  d e c is ion  maker t o  use 
t h i s  in fo rm a t ion  w i th in  h i s  own u t i l i t y  maximizing p roce du re .  That i s ,  
t h e  pu rpose  of t h i s  s tudy  i s  t o  p rov id e  in fo rm a t ion  on marke t ing op t io n s  
which is  s u f f i c i e n t l y  s imple and i n t u i t i v e  wi th  r e s p e c t  t o  r i s k  
p r e f e r e n c e s  t h a t  t h e  d e c i s i o n  maker can h i m s e l f  p rov ide  t h e s e  
p r e f e r e n c e s .
The soybean market  p ro v id e s  t h e  in fo rm a t ion  f o r  p roducers  t o  use in 
t h e i r  e v a l u a t i o n  of  e xpec ted  p r i c e s  ( i . e .  means of  r e t u r n s  from 
m arke t ing  s t r a t e g i e s )  and v a r i a n c e .  However, f o r  making d e c i s i o n s  
i n v o lv in g  f u t u r e  e v e n t s ,  p roducers  need in fo rm a t ion  concern ing  th e  
l i k e l y  impacts  on p r i c e  t h a t  changes in p r i c e  de te rm in ing  v a r i a b l e s  w i l l  
have.  One method used t o  ana lyze  such impacts  i s  p r e s e n t e d  in t h e  
f o l l o w in g  s e c t i o n .
Graph ica l  Model of  the  
Soybean Market
This  s tudy focuses  on the  t o t a l  soybean market  and the  p r o d u c e r ' s  
r o l e  w i th in  t h a t  marke t .  F igu re  2 d e p i c t s  t h e  s t r u c t u r e  of  t h e  
soybean m arke t .  This  economic model has t h r e e  ba s ic  s e c t o r s  ( soybeans ,  
soybean mea l ,  and soybean o i l )  which account  f o r :  use of  soybeans
( d o m e s t i c ,  e x p o r t s ,  or s t o c k s ) ;  the  j o i n t  p roduct  a s p e c t  of p roducing  
both meal and o i l  when soybeans a re  c r u s h e d j t h e  s imul taneous  
d e t e r m i n a t i o n  of  p r i c e s  of  soybeans ,  meal ,  and oi l  and a l l o c a t i o n  of 
a v a i l a b l e  s u p p l i e s  among market a l t e r n a t i v e s ;  and m u l t i p l e  markets  f o r  
soybeans ,  meal ,  and o i l .
Figure 2. Graphic Model of thfe Soybean Market, United States, 1982.
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The soybean ,  soybean meal ,  and soybean o i l  s e c t o r s  a re  each 
comprised of  t h r e e  components :  domest ic  use (c rush  in t h e  case  of
s o y b e a n s ) ,  e x p o r t s ,  and s t o c k s .  As accoun t ing  i d e n t i t i e s ,  t h e s e  
r e l a t i o n s h i p s  may be e x p re s s e d  a l g e b r a i c a l l y  as :
1.  Total  Beans = Crush + Expor ts  + Stocks
(4)  (1)  (2)
2. Crush = Total  Meal + Total  O i l ,
(4) (5) (9)
3. Total  Meal = Domestic + Exports  + Stocks
(5) ( 8 ) ( 6 ) (7)
4.  Total  Oil = Domestic + Exports + Stocks
(9)  (12) (10) (11)
where a l l  q u a n t i t i e s  a re  e xp res sed  as soybean e q u i v a l e n t s .  The numbers 
in p a r e n t h e s e s  r e f e r  t o  t h e  s e c t o r  of t h e  model in F igu re  2.
E q u i l i b r i u m  p r i c e s  and q u a n t i t i e s  a re  no ted  by dashed l i n e s  in F igu re
2. In t h i s  model , soybean p r i c e s  a re  de te rmined in the  TOTAL BEAN 
s e c t o r  by t h e  i n t e r a c t i o n  of  t o t a l  bean demand and supp ly .  The 
h o r i z o n t a l  segment of  demand in t h e  TOTAL BEAN s e c t o r  r e s u l t s  from the  
STOCKS s e c t o r  in which a p e r f e c t l y  e l a s t i c  government demand f o r  s toc ks  
e x i s t s  a t  t h e  s u ppo r t  p r i c e  l e v e l .  Soybean p r i c e s  i n t e r a c t  with meal 
and oi l  p r i c e s  in t h e  CRUSH and EXPORT s e c t o r s .  Higher  p r i c e s  f o r  meal 
and o i l  s h i f t  t h e  CRUSH and EXPORT demands f o r  soybeans upward. At the  
same t ime h ig h e r  p r i c e s  f o r  meal and o i l  reduce the  q u a n t i t y  demanded of 
t h e s e  p roducts  which in t u rn  reduce th e  q u a n t i t y  of soybeans demanded 
f o r  c rush and e x p o r t  u s e s .  The e q u i l i b r i u m  q u a n t i t y  in t h e  CRUSH s e c t o r  
de te rm ines  the  s u p p l i e s  of  meal and o i l .  I n t e r s e c t i o n s  of  meal and o i l  
s u p p l i e s  wi th  meal and o i l  demands in the  TOTAL MEAL and TOTAL OIL 
s e c t o r s  de te rm ines  p r i c e s  of o i l  and meal.
A na ly s i s  of  Demand 
Economists have u t i l i z e d  econometr ic  methods t o  develop  models
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which can be used t o  d e s c r i b e  and p r e d i c t  economic behav io r  in markets  
f o r  many commodit i es .  Before  d i s c u s s i n g  t h e s e  methods and models ,  some 
d e f i n i t i o n s  of  terms a re  r e q u i r e d .  The " s t r u c t u r e "  r e f e r s  t o  the  
p roces s  which i s  b e l i e v e d  t o  have ge ne ra te d  the  s e t  of  economic 
v a r i a b l e s  under  s tudy  . Endogenous v a r i a b l e s  a re  t h o s e  v a r i a b l e s  whose 
va lues  a r e  de te rmined  w i th in  t h e  s t r u c t u r e .  Lagged endogenous v a r i a b l e s  
and exogenous v a r i a b l e s  a r e  grouped t o g e t h e r  under  t h e  term 
"p rede te rm ined"  v a r i a b l e s  because  t h e  va lues  of  t h e s e  v a r i a b l e s  a re  
de te rm ined  o u t s i d e  t h e  m ode l 's  s t r u c t u r e .  A "model" i s  composed of a 
s e t  of  s t r u c t u r e s  which s a t i s f y  t h e  a n a l y s t s '  advanced assumpt ions  about  
t h e  p o p u la t io n  from which t h e  da ta  were drawn.  Within a model ,  some 
s t r u c t u r a l  r e l a t i o n s  a re  assumed t o  hold e x a c t l y  ( " i d e n t i t i e s " )  and 
o t h e r  r e l a t i o n s  i n c lu d e  an unexp la ined  r e s i d u a l  ( "be ha v io ra l  
r e l a t i o n s " ) .  An "economic" model i s  a s e t  of s t r u c t u r e s  c o n s i s t e n t  with 
t h e  a n a l y s t ' s  a ssumpt ions  deve loped from economic th e o r y  and knowledge 
of  e x i s t i n g  f a c t o r s  r e l a t e d  t o  a p a r t i c u l a r  commodity. A dd i t iona l  
a s sum pt io ns  a re  u s u a l l y  r e q u i r e d  f o r  which economic and commodity 
c o n s i d e r a t i o n s  p rov id e  l i t t l e  or  no gu idance .  That i s ,  t he  a l g e b r a i c  
forms of  t h e  r e l a t i o n s h i p s  a r e  a f f e c t e d  by unobserved i n f l u e n c e s  which 
must be s p e c i f i e d ;  however,  f r e q u e n t l y  no economic or commodity 
c o n s i d e r a t i o n s  e x i s t  t o  use as a b a s i s  f o r  such s p e c i f i c a t i o n s .  Under 
t h e s e  c o n d i t i o n s ,  t h e  s t r u c t u r a l  a s p e c t s  a r e  de te rmined  p a r t l y  t o  
s i m p l i f y  t h e  s t a t i s t i c a l  a n a l y s i s  and p a r t l y  on an a r b i t r a r y  b a s i s .  The 
s e t  of  s t r u c t u r e s  c o n s i s t e n t  wi th  a l l  of  t h e  a n a l y s t ' s  commodity, 
economic,  and s t a t i s t i c a l  a ssumpt ions  i s  c a l l e d  t h e  " s t a t i s t i c a l "  model.
In t h i s  s t u d y ,  t h e  purpose of a n a ly z in g  the  soybean market  i s  two­
f o l d :  f i r s t ,  t o  e s t i m a t e  t h e  farm p r i c e  l ev e l  of  soybeans as a b a s i s
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f o r  e s t i m a t i n g  r e t u r n s  from marke t ing  s t r a t e g i e s ;  and,  second,  t o  
p rov id e  in fo rm a t io n  about  t h e  impact  of  changes in endogenous and 
p rede te rm ined  v a r i a b l e s  on soybean p r i c e s .  Exports  and s to r a g e  
a c t i v i t i e s  have major  i n f l u e n c e s  on th e  t o t a l  soybean marke t .  P r i c e s  of 
soybeans and soybean p roduc t s  (meal and o i l )  a re  impacted by s u p p l i e s  
and p r i c e s  of  s u b s t i t u t e  commodit ies such as corn ,  wheat ,  o a t s ,  h igh-  
p r o t e i n  mea ls ,  and e d i b l e  o i l s .  Soybeans a l s o  have a j o i n t  product  
a s p e c t ,  as both meal and o i l  a re  ob ta ined  s im u l ta n e o u s ly  from c ru s h in g  
soybeans .  The t o t a l  soybean market (both domes t ic  and f o r e i g n )  i s  
composed of m u l t i p l e  marke ts  soybeans ,  meal,  and o i l .  Thus,  the  model 
of  t h e  soybean market f o r  t h i s  s tudy i s  a s e t  of 
s im u l t a n e o u s e q u a t io n s .  In the  fo l l o w in g  s e c t i o n s ,  some s t a t i s t i c a l  
methods f o r  a n a ly z in g  t h i s  type  of model a re  g iven .
S t a t i s t i c a l  Methods 
The method of o r d in a r y  l e a s t  squa res  (OLS) p rov ides  a 
c o m p u t a t i o n a l l y  f e a s i b l e  method of  f i t t i n g  a l i n e  t o  observed da ta  and 
s t i l l  p e n a l i z e s  small d e v i a t i o n s  r e l a t i v e l y  l e s s  than l a r g e  d e v i a t i o n s .  
Under t h e  OLS method, t h e  l i n e  which be s t  f i t s  t h e  sample da ta  i s  t h a t  
l i n e  which minimizes  t h e  sum of squared d e v i a t i o n s  of t h e  observed da ta  
p o i n t s  from th e  s t r a i g h t  l i n e  with d i s t a n c e s  being  measured 
v e r t i c a l l y .  Using v e r t i c a l  d i s t a n c e  measurements,  t h e  OLS r u l e  can be 
r e s t a t e d  a s :
Minimize (Y. -  Y^)2 , (1)
where Y = B q  + Bj X, t h e  equa t ion  f o r  a s t r a i g h t  l i n e  with i n t e r c e p t ,
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Bg, and s l o p e ,  B-p i s  the  a c tua l  va lue  of  Y f o r  t h e  i ^  o b s e r v a t io n
i.L A
and corresponds  t o  t h e  a c tu a l  value of X f o r  the  i o b s e r v a t i o n ;  Y.. i s  
t h e  p r e d i c t e d  value of  Y which i s  a s s o c i a t e d  with t h e  o b s e rv a t io n  ;
and n i s  t h e  number of  o b s e r v a t io n s  in the  sample.  The problem i s  to  
s im u l ta n e o u s ly  choose va lues  f o r  Bg and B-^  which minimize the  va lue  of 
e q u a t io n  ( 1 ) .  The OLS s o lu t i o n  f o r  the  s l o p e ,  B^, and t h e  i n t e r c e p t ,
B0 , a r e :
n n
n .E. X. Y. -  . E. X. .E. Y.
n 1 = 1  1 1 1 = 1  1 1 = 1  1
Bi ' — n-----------; ----------5-------------- ; ---------- • (Z)
n ,S ,  X, -  q i ,  X , )
n
.E, Y. .E, X.
g o - " " ?  -  B1 ’ (3)
where X and Y a re  the  sample means of  X and Y, r e s p e c t i v e l y .  When 
e q u a t io n s  (2) and (3) a re  so lved  s im u l ta n e o u s ly  and t h e i r  s o l u t i o n
A
values  s u b s t i t u t e d  i n t o  Y^  = Bg + B^ X^  f o r  each X, a Y^  va lue  i s
A
p r e d i c t e d .  P l o t t i n g  t h e s e  X^, Y.. combina t ions  on a graph y i e l d s  the
l i n e  which bes t  f i t s  the  sample da ta  ( ac tua l  o b s e r v a t i o n s  on X^  and Y^). 
Assumptions of  Ordina ry Least  Squares
The fo l lo w in g  assumpt ions  a re  r e q u i r e d  to  f u l l y  s p e c i f y  the  OLS 
model :
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1. The r e l a t i o n s h i p  between X and Y i s  l i n e a r ,  as d e s c r i b e d  in 
equa t ion  ( 8 ) ,
2 . The X j ' s  a re  a n o n s t o c h a s t i c  v a r i a b l e  with va lues  f ix e d  in 
r epe a te d  samples and f o r  any sample s i z e ,  1 /n
i l l  ( xi " xi ) a f i n i t e  number d i f f e r e n t  
from i e r o ,
3. The e r r o r  term has zero  expected  value and c o n s t a n t  va r i a nce
f o r  a l l  o b s e r v a t i o n s  (E ( e . ) = 0; E ( e . ) = ( (  o ) ,
i  i e .
4. The random v a r i a b l e s ,  e. , a re  u n c o r r e l a t e d  (E ( e . e .  ) =
0 , f o r  i * j ) ,  1 1 J
5. The e r r o r  te rm i s  normal ly d i s t r i b u t e d .
The l i s t  of a s sum p t ions ,  e x c lud ing  assumption f i v e ,  and equa t ion  ( 8 ) 
comprise  t h e  c l a s s i c a l  l i n e a r  r e g r e s s i o n  model.  Although no t  r e q u i r e d  
t o  e s t i m a t e  t h e  m odel 's  p a ra m e t e r s ,  t h e  n o r m a l i t y  assumption i s  r e q u i r e d  
f o r  t h e  s t a t i s t i c a l  t e s t i n g  of  t h i s  model.
Note t h a t  t h e  s p e c i f i c a t i o n  of the  model assumes Y i s  r e l a t e d  t o  X 
r a t h e r  than v ice  versa  and X i s  the  only r e l e v a n t  v a r i a b l e .  The OLS 
r e g r e s s i o n  t e c h n iq u e  i s  a p p r o p r i a t e  only i f  the  s t a t i s t i c a l  m odel ' s  
causa l  s t r u c t u r e  can be de te rmined  p r i o r  t o  examining t h e  d a t a .  In 
equa t ion  ( 8 ) ,  the  dependent  v a r i a b l e ,  Y^, i s  the  v a r i a b l e  t o  be 
e x p la i n e d  o r  p r e d i c t e d ,  wh i le  t h e  causal  v a r i a b l e  or  moving f o r c e  i s  the  
independent  v a r i a b l e ,  X^. Although both r e g r e s s i o n  and c o r r e l a t i o n  
a n a ly s e s  a re  concerned wi th  t h e  degree  of dependence between two
v a r i a b l e s ,  c o r r e l a t i o n  t e c h n i q u e s  do no t  invo lve  the  c a u s a l i t y
assumption as do r e g r e s s i o n  t e c h n i q u e s .
Assumption two,  t h a t  t h e  X^'s a re  a n o n s t o c h a s t i c  v a r i a b l e  wi th  
va lues  f i x e d  in r e p e a te d  samples ,  im p l ie s  t h a t  the  independen t  v a r i a b l e  
can be c o n t r o l l e d  by th e  a n a l y s t  which i s  h igh ly  u n r e a l i s t i c  in s tu d y in g  
most economic problems.  However, wi th  t h e  r e l a x a t i o n  of  t h i s  
assumpt ion ,  most r e s u l t s  of  OLS r e g r e s s i o n  a n a l y s i s  hold but  a re  more 
d i f f i c u l t  t o  prove.
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The assumption t h a t  t h e  e r r o r  t e rm ,  e . , i s  normally  d i s t r i b u t e d  
wi th  zero  mean im p l ie s  e .  i s  c o n t i n u o u s ,  ranging  from minus i n f i n i t y  t o  
p l u s  i n f i n i t y ;  i s  s y m m e t r i c a l ly  d i s t r i b u t e d  around i t s  mean, z e ro ;  and 
t h e  d i s t r i b u t i o n  of  e . i s  de te rmined  by i t s  mean and v a r i a n c e .  The 
r a t i o n a l e  f o r  e y e i n g  no rm a l ly  d i s t r i b u t e d  r e l i e s  on c o n s i d e r i n g  each, 
va lue  of  e^.as a r e s u l t  o f  a l a r g e  number o f  small c a u s e s ,  each producing 
in the  dependent  v a r i a b l e  a small d e v i a t i o n  from the  dependent  
v a r i a b l e ' s  value i f  the  r e l a t i o n s h i p  between the  dependent  and 
independen t  v a r i a b l e s  i s  d e t e r m i n i s t i c .
2
The assumption of an e r r o r  term with a c o n s t a n t  v a r i a n c e ,  E ( e.. )
2
= o , i s  r e f e r r e d  to  as h o m o s k e d a s t i c i t y ,  which means each e r r o r  term
^  2  has a c o n s t a n t  , but  unknown v a r i a n c e ,  o£ . This  assumption exc lu des
i
th e  p o s s i b i l i t y  t h a t  t h e  d i s t u r b a n c e  t e r m ' s  d i s p e r s io n  i s  g r e a t e r  f o r  
h i g h e r  than f o r  lower va lue s  of  X^  ( h e t e r o s k e d a s t i c i t y ) .
N o n a u t o c o r r e l a t i o n ,  E ( e . e . ) = 0,  f o r  i * j ,  im p l ie s  a h ig h e r
• J
va lue  of Y in the  c u r r e n t  t ime p e r io d  does no t  lead  t o  a h ig h e r  (o r
lower)  value of  Y in t h e  nex t  t ime p e r i o d .
S ince  the  e r r o r  te rm i s  assumed t o  be no rmal ly d i s t r i b u t e d  with
2
z e ro  mean, only t h e  v a r i a n c e ,  a , i s  unknown. Thus,  t h e  r e g r e s s i o n
1 A A £
model c o n ta i n s  t h r e e  unknown p a ra m e te r s :  BQ, B p  and a .
i
S imul taneous  Equation Bias
In many c a s e s ,  economic v a r i a b l e s  a r e  no t  r e l a t e d  in a one-way 
r e l a t i o n s h i p  between a dependent  v a r i a b l e ,  Y, and the  e x p la n a to r y  
v a r i a b l e s ,  t h e  X ' s ,  as  i s  impl ied  by t h e  OLS assumption t h a t  the  
d i s t u r b a n c e  terms a re  n o t  c o r r e l a t e d  with t h e  e x p la n a to r y  v a r i a b l e s .
That  i s ,  a two-way r e l a t i o n s h i p  f r e q u e n t l y  e x i s t s  in which Y = f  (X) and
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X = f  (Y). I f  OLS i s  a p p l i e d  t o  such a c a s e ,  the  r e s u l t i n g  e s t i m a t e s  
a re  b i a s e d  and i n c o n s i s t e n t .
In cases  where a two-way f u n c t i o n a l  r e l a t i o n s h i p  e x i s t s  a s i n g l e  
e qua t ion  model d e s c r i b i n g  th e  r e l a t i o n s h i p  between X and Y i s  
i n a p p r o p r i a t e .  I n s t e a d ,  a m u l t i - e q u a t i o n  model of  s e p a r a t e  e q u a t io n s  in 
which X and Y appear  as endogenous v a r i a b l e s  i s  a p p r o p r i a t e .  In o t h e r  
e q u a t i o n s  of  t h e  model , X and Y a l s o  might  appear  as e x p la n a to r y  
v a r i a b l e s .  A model d e s c r i b i n g  the  j o i n t  dependence of v a r i a b l e s  is  
r e f e r r e d  to  as a system of  s im ul taneous  e q u a t i o n s .  In such a sys tem, 
a l l  of t h e  r e l a t i o n s h i p s  invo lved  a r e  needed t o  de te rmine  t h e  value of 
a t  l e a s t  one of  the  m odel ' s  endogenous v a r i a b l e s .
Simultaneous equa t ion  b i a s  a r i s e s  from v i o l a t i o n  of the  assumption 
of  independence  of  t h e  e x p la n a to r y  v a r i a b l e s  and th e  e r r o r  term.  To 
i l l u s t r a t e  t h e  problem suppose t h e  f o l l o w in g  demand f u n c t io n  e x i s t s :
Q = B0  + Bj P + B2  Y + e ,  (4)
where Q i s  the  q u a n t i t y  demanded, P i s  t h e  p r i c e ,  Y i s  d i s p o s a b l e  
income,  and e i s  the  e r r o r  t erm.  I f  OLS i s  a p p l i e d  t o  equa t ion  ( 4 ) ,  
t h e  e s t i m a t e s  of  B' s  a re  b i a s e d  because P and Q a re  no t  independen t .
That i s ,  a l though  q u a n t i t y  demanded i s  a f u n c t io n  of  p r i c e ,  p r i c e  i s  a 
f u n c t io n  of  t h e  q u a n t i t y  demanded.
Another  equa t ion  i s  r e q u i r e d  to  e xp re s s  t h i s  two-way f u n c t i o n a l  
r e l a t i o n s h i p ,  such as
P = Oq + a i  Q + (*2 R + u, (5)
where R i s  some amount of  r a i n f a l l  and v i s  the  e r r o r  term.  The
dependency between P and Q can be seen by s u b s t i t u t i n g  Bg + B^ P + B£Y +
e f o r  Q in equa t ion  (5 ) :
P = Gig +  oij  ( B q +  B j  P + Bg  Y + e )  + R + u .  ( 6 )
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Equat ions  (4) and (5) a re  c a l l e d  t h e  model 's  s t r u c t u r a l  form. The 
r e l e v a n t  v a r i a b l e s  t o  be in c lu d e d  in t h e  model 's  s t r u c t u r a l  e q u a t io n s  
a r e  d e r iv e d  from economic t h e o r y .  The s t r u c t u r a l  e q u a t i o n s  exp res s  the  
endogenous v a r i a b l e s  as f u n c t i o n s  of o t h e r  endogenous v a r i a b l e s ,  
p rede te rm ined  v a r i a b l e s ,  and a d i s t u r b a n c e  term.
Solv ing  the  above s t r u c t u r a l  e q u a t i o n s  f o r  the  exogenous v a r i a b l e s  
and e x p re s s in g  them only in terms of  p rede te rm ined  v a r i a b l e s ,  y i e l d s :
EL +  EL a n EL ou  R B0 Y B , y +  e
n = —  ------ =— — + —— -  + — ------ + — =------------ (7)
4 1 -  Bj a j  1 -  Bi  a i  I-Bioti  1 = Bx Oj 5 K 1
+ a.  B. a„ R B0Y B, y + e
p _ _U______X U , 1 £■ , _ £ ______  ,   ( o \
v ~ 1 -  B j o j  1 -  B jO j  ' I - 8 ! 01!  1 "  B l  a l
Equa t ions  (7) and (8 ) a r e  r e f e r r e d  t o  as reduced form e q u a t i o n s .  The 
reduced form e q u a t io n s  show how th e  endogenous v a r i a b l e s ,  Q and P in 
t h i s  c a s e ,  a re  j o i n t l y  dependent  on th e  p rede te rm ined  v a r i a b l e s  (R and 
Y) and the  d i s t u r b a n c e  terms ( y and e ) .  A l t e r n a t i v e  e x p re s s io n  of  t h e  
reduced form e q u a t io n s  a r e :
★
Q = Y + n 3  R + e , (9)
P = n 4 + f i 5 Y + n g R + y ,  ( 1 0 )
B g +  B j O q  B j O g  B 2 *  B j y  +  e
Whfi P6  \ !s"2 -i *“ V q ) — - i n ” 9 “ 1  D J  ^ “ t D1 1 - B qc ^ 2 ^
The Problem of I d e n t i f i c a t i o n
A model i s  s a i d  t o  be i d e n t i f i e d  i f  i t  i s  a s t a t i s t i c a l  form 
p e r m i t t i n g  c a l c u l a t i o n  of  unique pa ramete r  e s t i m a t e s  from sample d a t a .  
There a re  two c o n d i t i o n s  r e q u i r e d  f o r  a r e l a t i o n s h i p  t o  be i d e n t i f i e d .  
These c o n d i t i o n s  a re  1) t h e  o rd e r  c o n d i t i o n ,  which i s  a n e c e s s a ry  
c o n d i t i o n  f o r  i d e n t i f i c a t i o n ,  and 2 ) t h e  rank c o n d i t i o n ,  which i s  the  
s u f f i c i e n t  c o n d i t io n  f o r  i d e n t i f i c a t i o n .  For an equa t ion  to  be 
i d e n t i f i e d  t h e  o rd e r  c o n d i t i o n  r e q u i r e s  t h a t  t h e  t o t a l  number of 
v a r i b l e s  from the  equa t ion  in ques t ion  but inc luded  in the  o t h e r  
e q u a t i o n s  in t h e  model must be a t  l e a s t  equal t o  t h e  number of e q u a t io n s  
in t h e  system l e s s  one. The rank c o n d i t io n  r e q u i r e s  f o r  a system of  G 
e q u a t i o n s ,  an equa t ion  i s  i d e n t i f i e d  i f  and only i f  a t  l e a s t  one non­
ze ro  d e t e r m i n a t e  of o rde r  (G- l)  can be c o n s t r u c t e d  from the  c o e f f i c i e n t s
of  t h e  exc luded  (from th e  equa t ion  in q u e s t i o n )  v a r i a b l e s . —/
Equa t ions  in a s im ul ta neous  equa t ion  system can be e i t h e r
i d e n t i f i e d  or u n d e r - i d e n t i f i e d .  I f  i d e n t i f i e d ,  the  e q u a t io n s  can be
e x a c t l y  or o v e r - i d e n t i f i e d ,  both cases  which a re  s t a t i s t i c a l l y
e s t i m a b l e .  I f  one or  more e q u a t io n s  of  the  system a re  under-
i d e n t i f i e d , t h e n  th e  e n t i r e  system i s  u n d e r - i d e n t i f i e d  and i t  i s
i m p o s s ib l e  t o  e s t i m a t e  t h e  pa ram ete rs  of t h e  equa t ion  system with
econometr ic  t e c h n i q u e s .
9 /  J o h n s to n ,  J .  Econometr ic  Methods, 2nd E d i t i o n .  New York: 
McGraw-Hill Book Company, 1972.
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Two-Stage Leas t  Squares
Two-stage l e a s t  squa res  (2SLS) i s  a s i n g l e  equa t ion  e s t i m a t io n  
method in t h a t  each equa t ion  in t h e  system of e q u a t io n s  compr is ing the  
model i s  e s t i m a t e d  i n d e p e n d e n t l y .— /  *n e s t i m a t i n g  each e q u a t i o n ,  2SLS 
makes use of a l l  t h e  p rede te rm ined  v a r i a b l e s  in the  equa t ion  c u r r e n t l y  
be ing e s t i m a t e d .  The o b j e c t i v e  of  2SLS i s  t o  e l i m i n a t e  the  s im ul taneous  
equa t ion  b i a s  which r e s u l t s  due to  t h e  e x i s t e n c e  of endogenous v a r i a b l e s  
in t h e  f u n c t i o n ' s  s e t  of  e x p la n a to r y  v a r i a b l e s .
B r i e f l y  t h e  2SLS method of  e s t i m a t i o n  c o n s i s t s  of  app ly ing  OLS in 
two s t a g e s :
1.  OLS i s  a p p l i e d  t o  t h e  reduced from e q u a t io n s  t o  ob ta in  an 
e s t i m a t e  of  t h e  s y s t e m a t i c  component.
2. Then, OLS i s  a p p l i e d  t o  the  t r a n s fo rm ed  s t r u c t u r a l  e q u a t i o n .
That i s ,  t h e  endogenous v a r i a b l e s  on th e  r i g h t  hand s id e  of the  equa t ion  
a r e  r ep l a ce d  wi th  t h e  e s t i m a t e d  value o b ta in e d  in t h e  f i r s t  s t a g e .  Then 
OLS i s  a p p l i e d  t o  t h i s  t r a n s fo r m e d  equa t ion  t o  ob tain  e s t i m a t e s  of t h e  
s t r u c t u r a l  pa ra m e te r s .  These e s t i m a t e s  a re  a s y m p t o t i c a l l y  unbiased (but  
b i a s e d  f o r  small samples)  and c o n s i s t e n t  but  not  a s y m p t o t i c a l l y  
e f f i c i e n t  in g e n e r a l . — /
1 0 /  Kmenta, J a n .  Elements  of  Economet r ics .  New York: MacmiIl ian
P u b l i s h in g  Co. I n c . ,  1971, pp. 539-550.
11 /  A s y m p to t i c a l ly  unb iased  means t h a t  as sample s i z e  approaches  
i n f i n i t y  t h e  e s t i m a t o r  becomes unb iased .  An e s t i m a t o r  i s  s a id  to  be 
c o n s i s t e n t  i f  t h e  e s t i m a t o r ' s  d i s t r i b u t i o n  t en d s  t o  become more and more 
c o n c e n t r a t e d  around the  t r u e  va lue  of  t h e  pa ramete r  as sample s i z e  
i n c r e a s e s .  An e f f i c i e n t  e s t i m a t o r  of  a t r u e  paramete r  i s  unb iased  and 
t h e  v a r i a n ce  of  t h e  e s t i m a t o r  i s  a t  l e a s t  as small as any o t h e r  unb iased  
e s t i m a t o r  of  t h e  t r u e  p a ra m e te r .  2SLS e s t i m a t o r s  a r e  no t  a s y m p t o t i c a l l y  
e f f i c i e n t  because  they  do no t  t a k e  i n t o  account  t h e  c o r r e l a t i o n  of t h e  
s t r u c t u r a l  d i s t u r b a n c e s  a c r o s s  e q u a t i o n s .
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The 2SLS method r e q u i r e s  t h e  f o l low ing :
1. The number of  o b s e r v a t i o n s  must be g r e a t e r  than the  number of 
p rede te rm ine d  v a r i a b l e s .
2. The e x p la n a to r y  v a r i a b l e s  must not  e x h i b i t  high 
m u l t i c o l 1 i n e a r i t y .
3. The s t r u c t u r a l  e q u a t i o n s '  d i s t u r b a n c e  terms must s a t i s f y  the  
a ssumpt ions  of ze ro  mean, c o n s t a n t  v a r i a n c e ,  and zero  
c o v a r i a n c e .
4. The reduced- fo rm e q u a t i o n s '  e r r o r  terms must s a t i s f y  t h e  
as sumpt ions  of z e ro  mean, c o n s t a n t  v a r i a n c e ,  and zero  
c o v a r i a n c e .  S ince  e* and u* a r e  l i n e a r  combina t ions  of
e and u,  e *  and u *  w i l l  s a t i s f y  the  s t o c h a s t i c  a ssumpt ions  when 
t h e  s t r u c t u r a l  e q u a t i o n s '  e r r o r  terms comply with t h e s e  
a ssum pt io ns .
The fo l lo w in g  c h a p t e r  c o n ta i n s  a d i s c u s s io n  of  p roducer  
c h a r a c t e r i s t i c s  wi th  r e s p e c t  t o  p roduct ion  and marke t ing  
c o n s i d e r a t i o n s .  From t h i s  in fo rm a t ion  th e  m arke t ing  s t r a t e g i e s  used by 
soybean p roducers  w i l l  be i d e n t i f i e d  and t h r e e  t y p i c a l  p roducer  
s i t u a t i o n s  w i l l  be deve loped  f o r  use in e v a l u a t i n g  means and va r i a n c e s  
of  p r i c e s  r ec e iv e d  under each s e l e c t e d  marke t ing s t r a t e g y .
CHAPTER IV 
PRODUCTION AND MARKETING 
.CHARACTERISTICS OF SOYBEAN PRODUCERS 
IN NORTHEAST LOUISIANA
I n t r o d u c t i o n
According t o  the  1978 L ou i s iana  Census of  A g r i c u l t u r e ,  soybeans 
were p l a n t e d  on 1,340 farms in t h e  f o u r - p a r i s h  a re a  (Concordia ,  East 
C a r r o l l ,  Madison,  and Tensas  p a r i s h e s ) ^  These farms comprised 15 
p e r c e n t  of t h e  t o t a l  number of  farms wi th  soybeans in Lou is iana  (10,271 
f a r m s ) .  They a l s o  accounted  f o r  22 p e rc e n t  (661,986 a c r e s )  of  
L o u i s i a n a ' s  3 ,003 ,505  a c r e s  of  h a r v e s t e d  soybeans and 24 p e rc e n t  
(17 ,952 ,379  b u s h e l s )  of  t h e  s t a t e ' s  t o t a l  q u a n t i t y  of soybeans 
h a r v e s t e d ,  74,973,122 b u she ls  (Appendix B, Table  1) .
Farms wi th  soybeans r e p r e s e n t e d  87 p e rc e n t  of t h e  t o t a l  number of  
farms (1,536 farms)  in t h e  f o u r - p a r i s h  a rea  in 1978 and 90 p e rc e n t  of  
t h e  a r e a ' s  1 ,495 crop farms.  The f o u r - p a r i s h  a rea  in c lu d e d  10 p e r c e n t  
( 1 ,0 04 ,1 59  a c r e s )  of  the  9,604 ,986  a c re s  of  t o t a l  land in farms in 
L o u i s i a n a .  The ac reage  of  t o t a l  c rop land  in t h e  f o u r - p a r i s h  a rea  
(831,592 a c r e s )  was 13 p e r c e n t  of  the  6 ,5 18 ,028  a c re s  of  c rop la nd  in the  
s t a t e .  Thus,  in terms of  land u t i l i z e d  in soybean p roduc t ion  and t h e  
q u a n t i t y  of  soybeans produced in 1978, t h e  f o u r - p a r i s h  a re a  was an 
ex t rem e ly  im por ta n t  soybean p roduc t ion  a re a  in L o u i s i a n a .
J_/ Uni ted S t a t e s  Department of  Commerce, Bureau of  Census. 
"Lou is i ana  S t a t e  and County D a ta . "  1978 Census of  A g r i c u l t u r e ,  Vol. 1,  
P a r t  18,  Washington,  D .C . ,  June 1981.
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To a s c e r t a i n  s e l e c t e d  p roduc t ion  and marke t ing  in fo rm a t ion  
c oncern ing  p roduce rs  f o r  t h e  1977-1978 crop y e a r ,  a survey  of  100 
soybean growers  in t h i s  f o u r - p a r i s h  a r e a  of  N o r th e a s t  Lou i s iana  was 
conducted  in the  Spr ing  o f  1978. The numbers of  p roducers  i n t e r v i e w e d  
in  each p a r i s h  a r e  i n d i c a t e d  in F igu re  3. The survey  da ta  were 
summarized and ana lyzed  by groups based on soybean h a rv e s t e d  ac re a ge  
(Table  1 ) .  The sample of  100 p roduce r s  was subd iv ided  i n t o  t h r e e  
groups:  Group 1 in c lu d e d  17 p roducers  wi th  h a rv e s t e d  soybean ac re a ge
l e s s  than 100 a c r e s ;  Group 2 i n c lu d e d  67 p roduce rs  wi th  h a r v e s t e d  
a c reage  between 100 and 1,225 a c r e s ;  and Group 3 inc luded  16 p roduce rs  
wi th  h a r v e s t e d  soybean a c reage  g r e a t e r  than 1,225 a c r e s .  In fo rmat io n
Table  1. Harvested Soybean Acreage,  N or thea s t L o u i s i a n a ,  1978.
Group Number of Harvested
Number Producers Acreage
1 17 < 1 0 0
2 67 100 t o  1 ,225
3 16 >1,225
SOURCE: Survey of  100 soybean p roduce r s  in Concord ia ,  Eas t  C a r r o l l ,
Madison,  and Tensas  P a r i s h e s ,  Spr ing  1978.
o b t a i n e d  from t h e  sample o f  p roduce r s  was c l a s s i f i e d  i n t o  fou r  
c a t e g o r i e s :  soc ioeconomic ,  l a n d ,  p r o d u c t i o n ,  and s a l e s .  These
c l a s s i f i c a t i o n s  a re  d i s c u s s e d  in t h e  f o l l o w in g  s e c t i o n s .
Figure 3. Location of Parishes Included in Northeast 
Louisiana Soybean Producer Survey, 1978.
Socioeconomic C h arac ter i s t i c s
The socioeconomic in fo rm a t ion  c o l l e c t e d  from producers  i n c lu d e d ,  
p a r i s h ,  r a c e ,  age,  educa t ion  l eve l  a t t a i n e d ,  number of y e a r s  fa rming ,  
and p e rc e n ta ge  of t o t a l  income ob ta ined  from farming .
Pari  sh
Producers  from Concord ia ,  East C a r r o l l ,  Madison,  and Tensas 
p a r i s h e s  comprised 29 .4 ,  11 .8 ,  47 .0 ,  and 11 .8  p e rcen t  of the  Group 1 
p r o d u c e r s ,  r e s p e c t i v e l y  (Table  2 ) .  Of t h e  Group 2 p r o d u c e r s ,  23 .9 ,
22 .4 ,  29 .8 ,  and 23.9 p e r c e n t  were from Concordia ,  East C a r r o l l ,  Madison,  
and Tensas  p a r i s h e s ,  r e s p e c t i v e l y .  The 17 Group 3 p roducers  were 
d i s t r i b u t e d  by p a r i s h :  2 5 .0 ,  37 .5 ,  2 5 .0 ,  and 12.5 p e rc e n t  from
Concord ia ,  Eas t  C a r r o l l ,  Madison,  and Tensas p a r i s h e s ,  r e s p e c t i v e l y .  In 
t he  t o t a l  sample of 100 p r o d u c e r s ,  2 5 .0 ,  23 .0 ,  32 .0 ,  and 20.0 p e rcen t  
were from the  p a r i s h e s  of  Concord ia ,  East C a r r o l l ,  Madison and Tensas ,  
r e s p e c t i  ve ly .
Race
Six teen  p e rc e n t  of t h e  t o t a l  p roducer  sample were Black and 84 
p e rc e n t  White . Black soybean p roducers  comprised a r e l a t i v e l y  l a r g e r  
p r o p o r t io n  of the  group t o t a l  in Group 1 (70 .6  p e rc e n t  of t h e  17 Group 1 
p roducers  were B la c k ) .  Only s i x  pe rc e n t  of  the  Group 2 p roducers  were 
Black and t h e r e  were no Black p roducers  in Group 3. This  r a c i a l  mix in 
the  sample and subgroups compared with a 1978 s t a t e w i d e  average of  
Nonwhite t o  White farm o p e r a t o r s  of  8 .7  p e rc e n t  and 91.3 p e r c e n t ,  
r e s p e c t i v e l y  (Appendix B, Tab le  1 ) .
Table 2 . Socioeconom ic C h a r a c te r is t ic s  o f Soybean Producers, N ortheast L ou isian a , 1977-1978.
C h a ra c te r is t ic Group 
< 100
0 /
Acres
Group 2 
100-1225 Acres
Group 3 
> 1225 Acres Total
P arish :
Concorida (p e rc e n t)^ (5)1 / 29.4 (16) 23.9 (4) 25.0 (25) 25.0
East C arro ll (percen t) (2) 11.8 (15) 22.4 (6) 37.5 (23) 23.0
Madison (percent) (3) 47.0 (20) 29.8 (4) 25.0 (32) 32.0
Tensas (percen t) (2) 11.8 (16) 23.9 (2) 12.5 (20) 20.0
Total (17) 100.0 (67) 100.0 (16) 100.0 (100) 100.0
Race:
Black (percen t) (12) 70.6 (4) 6.0 (0) 0 .0 (16) 16.0
White (percen t) (5) 29.4 (63) 94.0 (16) 100.0 (84) 84.0
Total (17) 100.0 (67) 100.0 (16) 100.0 (100) 100.0
Average Age (years) (17) 50.1 (67) 46.9 (16) 49.6 (100) 49.1
Average Education Level-!/ (17) 1.4 (67) 2 .5 (16) 2.4 (100) 2.3
Average Number of Years Farming (17) 37.2 (67) 26.8 (16) 28.9 (100) 36.6
Average Percent of Total
Income from Farming (17) 33.1 (67) 88.6 (16) 89.1 (100) 80,1
SOURCE: Survey of 100 soybean producers in Concordia, East C a rro ll , Madison, and Tensas p a r ish e s .
Spring 1978.
\J Groups were based upon harvested  soybean acreage.
2 / This percentage is  of the group to ta l  and no t the  sample to ta l  (except fo r th e  l a s t  column 
whicn is  the sample t o t a l ) .
_3/ Numbers of observations are  given in p a re n th e s is .
4 /  Education level was measured on the follow ing sc a le : 1 = completed le ss  than high school, 2 = 
compTeted high school, 3 = completed le ss  than four years of c o lle g e , 4 = completed a R.S. degree, and 
5 - completed more than a B.S. degree.
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Age
The Group 1 p r o d u c e r s '  average  age was 50.1 y e a r s ,  w h i le  Group 2 
and Group 3 p r o d u c e r s '  ave rage  ages were 46 .9  and 49 .6  y e a r s ,  
r e s p e c t i v e l y .  The avearage  age f o r  a l l  100 p roduce rs  was 49.1 y e a r s  
(Table  2 ) .  The 1978 f o u r - p a r i s h  average  age of f armers  was 4 6 .9 ,  
r e l a t i v e l y  l e s s  than the  s t a t e w i d e  average age of  farm o p e r a t o r s ,  50.7 
y e a r s  (Appendix B, Table  1 ) .
Educa t ion
The l ev e l  of  ed u c a t io n  completed by p roducers  in the  sample was 
measured on a f i v e - p o i n t  s c a l e :  1 = completed l e s s  than high s c h o o l ,  2
= completed high s c h o o l ,  3 = completed l e s s  than fo u r  y e a r s  of  c o l l e g e ,
4 = completed a B.S. d e g re e ,  and 5 = completed more than a B.S.  
d e g re e .  Groups 1, 2, and 3 averaged 1 .4 ,  2 . 5 ,  and 2 . 4 ,  r e s p e c t i v e l y ,  on 
t h i s  f i v e - p o i n t  s c a l e  (Table  2 ) .  The average  s c o re  f o r  t h e  t o t a l  sample 
was 2 .3 .  That i s ,  most of  t h e  p roducers  in t h e  survey  had a high school 
diploma and many had completed some c o l l e g e  work. Group 2 and 3 
p roduce rs  completed r e l a t i v e l y  more (2 .5  and 2 .4 ,  r e s p e c t i v e l y )  
s c h o o l in g  than Group 1 p roduce rs  ( 1 . 4 ) .
Number of  Years Farming
The t h r e e  groups of t h e  sample averaged 3 7 . 2 ^ / ,  2 6 .8 ,  and 28.9 
y e a r s  of  farming e x p e r i e n c e ,  r e s p e c t i v e l y ,  w h i le  t h e  t o t a l  sample 
average  number of  y e a r s  farming was 30.6 y e a r s .
2J Many p roduce rs  in Group 1 responded with t h e  number of  y e a r s  
they  had worked on t h e  farm,  whi le  Group 2 and 3 p roduce rs  responded 
wi th  number of y e a r s  they  had op e ra t ed  or  managed a farm.
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P r o po r t ion  of Total  Income from Fanning
Income from farming averaged  3 8 .1 ,  8 8 .6 ,  and 89.1 p e rc e n t  of  t o t a l  
income f o r  Groups 1, 2, and 3,  r e s p e c t i v e l y .  Of f - fa rm  income was more 
im por ta n t  t o  p roducers  wi th  fewer  h a r v e s t e d  a c r e s  o f  soybeans than f o r  
p roduce rs  who h a rv e s t e d  more soybean a c re a g e .
Land C h a r a c t e r i s t i c s
The a c reages  of land  owned and r en te d  and amount of  c rop land  
u t i l i z e d  by p roducers  in the  survey a re  p r e s e n t e d  in Table  3. Data f o r  
t h e  s t a t e  and the  f o u r - p a r i s h  a rea  a re  p r e s e n t e d  in Appendix B, Table  2.
Land Owned
Five  of  t h e  Group 1 p roducers  owned no land w h i le  t h e  12 p roducers  
owning land averaged 73 .8  a c re s  owned. Six Group 2 p roducers  owned no 
l a n d .  The 61 Group 2 p roduce rs  owning land  averaged  589.3 a c re s  
owned. All 16 of t h e  Group 3 p roduce rs  owned l a n d ,  ave ra g ing  2,001 .1 
a c r e s  owned.
Land Rented
In terms of  r en ted  a c r e a g e s ,  5, 32, and 13 p roduce rs  in Groups 1,
2, and 3 r en te d  averages  of  4 9 .2 ,  619 .0 ,  and 1 ,1 6 9 .2  a c r e s ,  
r e s p e c t i v e l y .  A r e l a t i v e l y  l a r g e r  p r o p o r t io n  o f  Group 3 p roducers  
r e n t e d  land than did p roducers  in e i t h e r  Groups 1 or  2.
Tota l  Land Operated
Producers  in Groups 1, 2, and 3 ave raged  o p e r a t i n g  6 6 .6 ,  832 .2 ,  and
Table 3. Land Characteristics  of Soybean Producers, Northeast Louisiana, 1977-1978.
C h a r a c t e r i s t i c
Group 
< 100
1± /
Acres
Group 2 
100-1225 Acres
Group 3 
> 1225 Acres Total
------ Number of Acres-
Total  Owned (1 2> i / 886 .0 (61) 35 ,949 .0 (16) 32 ,017 .0 (89) 68 ,852 .0
Average Owned (12) 73.8 (61) 589.3 (16) 2 ,001.1 (89) 773.6
Tota l  Rented (5) 246.0 (32) 19 ,807 .0 (13) 15 ,200 .0 (50) 35 ,253 .0
Average Rented (5) 49.2 (32) 619.0 (13) 1 ,169.2 (50) 705.1
Total  Operated (17) 1 ,132 .0 (67) 55,756.0 (16) 47 ,217 .0 (100) 104,105.0
Average Operated (17) 66.6 (67) 832.2 (16) 2,951.1 (100) 1 ,041 .0
Total  Cropland (17) 957.0 (67) 50 ,246 .0 (16) 43 ,997 .0 (100) 95 ,200 .0
Average Cropland (17) 56.3 (67) 749.9 (16) 2 .749 .8 (100) 952.0
SOURCE: Survey of 100 soybean p roducers  in Concord ia ,  East C a r r o l l ,  Madison,  and Tensas p a r i s h e s ,
Spring  1978.
J _/ Groups a re  based upon h a rv e s t e d  soybean ac re a ge .
2 /  Numbers of  o b s e rv a t io n s  a re  in p a r e n t h e s i s .
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2,951 .1 a c r e s ,  r e s p e c t i v e l y .  These t o t a l  land  o p e r a t i n g  da ta  compare 
with an ave rage  t o t a l  a c re s  farmed of 653.7 and 247.0 a c re s  f o r  the  1978 
f o u r - p a r i s h  a re a  and th e  s t a t e ,  r e s p e c t i v e l y .
Total  Cropland
Groups 1, 2, and 3 ave raged  56 .3 ,  749.9,  and 2 ,7 4 9 .8  a c re s  o f  t o t a l  
c ro p la n d ,  r e s p e c t i v e l y .  These survey da ta  compare with 556.2 and 191.5 
ave rage  t o t a l  c rop land  a c re s  per  crop farm in t h e  1978 f o u r - p a r i s h  t o t a l  
and th e  s t a t e ,  r e s p e c t i v e l y .
P roduc t ion  C h a r a c t e r i s t i c s
Data concern ing  soybean p roduct ion  of t h e  surveyed p roducers  a re  
p r e s e n t e d  in Table  4. Census p roduct ion  da ta  (1978) f o r  the  f o u r - p a r i s h
a re a  and th e  s t a t e  a re  p r e s e n t e d  in Appendix B, Table 1.
Soybean Harvested Acreage
Groups 1, 2, and 3, and the  t o t a l  sample h a rv e s t e d  t o t a l  soybean 
a c re a g es  of  925, 35,083,  31 ,345,  and 67,353 a c r e s ,  r e s p e c t i v e l y .  The 
67,353 t o t a l  h a rv e s t e d  a c r e s  r e p r e s e n t e d  10.2  p e rc e n t  of  t h e  f o u r -
p a r i s h  t o t a l  of  661,986 h a rv e s t e d  a c r e s .
On a h a rv e s t e d  a c reage  pe r  p roduce r  b a s i s ,  Group 1 p roducers  
averaged  54.4 a c r e s ;  Group 2 p roducers  averaged  523.6 a c r e s ;  Group 3 
p roduce rs  averaged 1,959 .1 a c r e s ;  and the  t o t a l  sample average  was 673.5 
a c r e s .  The f o u r - p a r i s h  a re a  average  pe r  p roducer  was 494 a c r e s ,  whi le  
t h e  s t a t e w i d e  average was 292.4 a c re s  in 1978.
Table 4. Production Characteristics  of Soybean Producers, Northeast Louisiana, 1977-1978.
C h a r a c t e r i s t i c
Group 1^/
< 100 Acres
Group 2 
100-1225 Acres
Group 3 
> 1225 Acres Total
Number of Producers 17 67 16 100
Total  Soybean Acreage:
Harvested ( a c r e s ) 925.0 35,038 .0 31 ,345 .0 67,35.3.0
Average Harvested  Acreage ( a c r e s ) 54.5 523.6 1,959.1 673.5
Total  Soybeans:
Produc t ion (bushe l s ) 24 ,185 .0 1 ,120 ,852 .0 983 ,020.0 2 ,1 28 ,057 .0
Average Product ion (bushe l s ) 1 ,422 .6 16,729.1 61 ,438 .8 21 ,280 .6
Average Yield Per Acre (bushe l s ) 26.1 31.9 31.4 31.6
SOURCE: Survey of  100 soybean producers  in Concordia ,  East  C a r r o l l ,  Madison,  and Tensas p a r i s h e s ,
Spr ing 1978.
1 /  Groups a re  based upon h a rv e s t e d  soybean ac reage .
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Quantity of Soybeans Produced
A t o t a l  of  2 ,128 ,057  b u she ls  of  soybeans were produced by the  
surveyed p r o d u c e r s ,  which was 12 p e rc e n t  of t h e  1978 f o u r - p a r i s h  t o t a l  
( 17 ,952 ,379  b u s h e l s )  and t h r e e  p e rc e n t  of  t h e  s t a t e  t o t a l  (74,973,122 
b u s h e l s ) .  Average t o t a l  b u she ls  produced by th e  t h r e e  groups and the  
sample t o t a l  were 1 ,4 2 2 .6 ;  16 ,729 .1 ;  61 ,438 .8 ;  and 21 ,2 80 .6  bushe ls  f o r
Groups 1, 2, and 3, and t h e  sample t o t a l ,  r e s p e c t i v e l y .  These da ta
compare with 13 ,397 .3  and 7 ,299 .5  bushe ls  f o r  t h e  f o u r - p a r i s h  a rea  and 
th e  s t a t e ,  r e s p e c t i v e l y .
Yield pe r  Acre
Soybean y i e l d s  pe r  a c r e  were 2 6 .1 ,  3 1 .9 ,  31 .4 ,  and 31.6  bushe ls  f o r
Groups 1, 2, and 3, and t h e  sample t o t a l ,  r e s p e c t i v e l y .  These y i e l d  per
a c r e  da ta  f o r  t h e  sample compare wi th  27.1 and 25.0 b u she ls  pe r  a c re  f o r  
t h e  f o u r - p a r i s h  a rea  and th e  s t a t e ,  r e s p e c t i v e l y .
Timing of  S a les
Aggregate  s a l e s  da ta  f o r  the  surveyed p roducers  a re  p r e s e n t e d  in 
Table  5. The numbers of  o b s e r v a t io n s  on s a l e s  change due to  va ry ing  
numbers of  p roducers  who so ld  in t h e  p e r io d s  p r i o r  t o  h a r v e s t ,  a t  
h a r v e s t ,  and fo l lo w in g  h a r v e s t .
Soybeans Sold
Group 1 p roducers  so ld  a l l  of  t h e i r  p roduct ion  a t  h a r v e s t .  Group 2 
p roducers  so ld  402,309 b u s h e l s  (35 .9  p e r c e n t )  of t h e i r  p r oduc t ion  p r i o r  
t o  h a r v e s t ;  255,489 b u she ls  (22 .8  p e r c e n t )  a t  h a r v e s t ;  and 463,054
Table 5. Timing of Sales of Soybean Producers, N ortheast L ouisiana, 1977-1978.
Timing of Sales
Group t i /  
< 100 Acres
Group 2 
100-1225 Acres
Group 3 
> 1225 Acres Total
of feushels---------------
Sold Before H arvest:
Total (0 )2 / 0 .0 (67) 402,309.0 (16) 252,550.0 (83) 654,859.0
Average (0) 0.0 (38) 10,587.1 (11) 22,959,1 (49) 13,364.5
Sold At H arvest:
Total (17) 24,185.0 (67) 255,489.0 (16) 94,610.0 (100) 374,284.0
Average (17) 1 ,422.6 (40) 6,387.2 (5) 18,922.0 (62) 6 ,036.8
Sold A fter H arvest:
Total (0) 0 .0 (67) 463,054.0 (16) 635,860.0 (83) 1,098,914.0
Average (0) 0 .0 (67) 9,852.2 (16) 39,741.2 (63) 17,443.1
Total Sold (17) 24,185.0 (67) 1,120,852.0 (16) 983,020.0 (100) 5,128,057.0
Average Sold (17) 1,422.6 (67) 16,729.1 (16) 61,438.8 (100) 21,280.6
Average P rices Received: 
Before Harvest
Bushel
(0) - (38) 6.84 (11) 6.86 (49) 6.84
At Harvest (17) 5.18 (40) 5.20 (5) 5.22 (62) 5.20
A fte r Harvest (0) * (47) 6.13 (16) 6.36 (63) 6.16
SOURCE: Survey of 100 soybean producers in Concordia, East C a rro ll , Madison, and Tensas p a r ish e s .
Spring 1978.
2J Groups are based upon harvested  acreage of soybeans.
2] Numbers in parentheses are  the  numbers of observations by c h a ra c te r is t ic .
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b ushe ls  (41 .3  p e r c e n t )  fo l l o w i n g  h a r v e s t .  Group 3 p roduce rs  so ld  
252,550 bushe ls  (25 .7  p e r c e n t )  b e fo re  h a r v e s t ;  94,610 b u she ls  (9 .6  
p e r c e n t )  a t  h a r v e s t ;  and 635,860 b u she ls  (64 .7  p e r c e n t )  a f t e r  h a r v e s t .  
Thus, Group 3 p roduce rs  s o ld  r e l a t i v e l y  more a f t e r  h a r v e s t  and 
r e l a t i v e l y  l e s s  b e fo r e  h a r v e s t  and a t  h a r v e s t  than d id  Group 1 and Group 
2 p r o d u c e r s .
Average P r i c e s  Received
There were no major  d i f f e r e n c e s  in average  p r i c e s  r e c e iv e d  between 
groups of  p roducers  f o r  s a l e s  b e fo re  h a r v e s t  (Group 2, $6 .84;  Group 3, 
$6 .86  ) and a t  h a r v e s t  (Group 1, $5 .18;  Group 2, $5 .20 ;  and Group 3, 
$ 5 .2 2 ) .  However, Group 3 r e c e iv e d  $.23  per  bushel  more than Group 2 f o r  
soybeans so ld  a f t e r  h a r v e s t  ($6 .36 pe r  bushel f o r  Group 3 ve rsus  $6.13 
pe r  bushel f o r  Group 2 ) .
The " t y p i c a l "  seasona l  p r i c e  movement was d i s p l a y e d  wi th  p r i c e s  
d e c l i n i n g  as h a r v e s t  approached and r i s i n g  a f t e r  h a r v e s t .  For example,  
Group 3 p roduce rs  averaged  $6.86 p e r  bushel  f o r  s a l e s  p r i o r  t o  h a r v e s t ;  
$5.22 pe r  bushel f o r  h a r v e s t  s a l e s ;  and $6.36 pe r  bushel f o r  s a l e s  a f t e r  
h a r v e s t .
M arke t ing  S t r a t e g i e s  
Fo r ty -one  m arke t ing  s t r a t e g i e s  were s e l e c t e d  f o r  s tudy  based upon 
t h e i r  use by t h e  surveyed p roduce rs  or  from s t r a t e g i e s  sugges ted  in t h e  
l i t e r a t u r e  (hedging th e  growing c ro p ,  hedging t h e  s t o r e d  c rop ,  and 
s e l e c t i v e  hedging the  s t o r e d  crop or  h a r v e s t  s a l e ) .  These s t r a t e g i e s  
were:
1 . 100 p e r c e n t  a t  h a r v e s t .
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2. 100 p e rc e n t  b e fo re  h a r v e s t .
3. 100 p e rc e n t  s t o r e d  unhedged.
4. 34 p e rc e n t  a t  h a r v e s t ;  66 p e rc e n t  s t o r e d  unhedged.
5. 67 p e rc e n t  a t  h a r v e s t ;  33 p e rc e n t  s t o r e d  unhedged.
6 . 32 p e r c e n t  forward  c o n t r a c t e d ,  68 p e rc e n t  s t o r e d  unhedged.
7. 62 p e rc e n t  forward  c o n t r a c t e d ,  38 p e rc e n t  s t o r e d  unhedged.
8. 33 p e r c e n t  forward  c o n t r a c t e d ;  67 p e rc e n t  a t  h a r v e s t .
9. 72 p e rc e n t  forward c o n t r a c t e d ;  28 p e rc e n t  a t  h a r v e s t .
10. 29 p e r c e n t  forward  c o n t r a c t e d ;  20 p e rc e n t  a t  h a r v e s t ;  51
pe rc e n t  s t o r e d  unhedged.
11. 39 p e rc e n t  forward c o n t r a c t e d ;  26 p e r c e n t  a t  h a r v e s t ;  35
pe rc e n t  s t o r e d  unhedged.
12. 64 p e rc e n t  forward c o n t r a c t e d ;  16 p e rc e n t  a t  h a r v e s t ;  20
pe rc e n t  s t o r e d  unhedged.
13. 100 p e r c e n t  s t o r e d  hedged.
14. 33 p e rc e n t  hedge growing c rop ;  67 p e rc e n t  a t  h a r v e s t .
15. 33 p e rc e n t  hedge growing c rop ;  34 p e rc e n t  a t  h a r v e s t ;  33
pe rc e n t  s t o r e d  unhedged.
16.  33 p e rc e n t  hedge growing c rop ;  67 p e rc e n t  s t o r e d  unhedged.
17. 67 p e rc e n t  a t  h a r v e s t ;  33 pe rc e n t  s t o r e d  hedged.
18. 33 p e rc e n t  fo rward  c o n t r a c t e d ;  34 p e rc e n t  a t  h a r v e s t ;  33
p e r c e n t  s t o r e d  hedged.
19.  72 p e r c e n t  forward  c o n t r a c t e d ;  28 p e rc e n t  s t o r e d  hedged.
20. I f  h a r v e s t  b a s i s  exceeds  t h e  f o u r - y e a r  average  b a s i s ;  67
p e r c e n t  a t  h a r v e s t ;  33 p e rc e n t  s t o r e d  hedged,  o t h e r w i s e :  100
p e r c e n t  a t  h a r v e s t .
21. I f  h a r v e s t  b a s i s  exceeds t h e  f o u r - y e a r  average  b a s i s :  33
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p e r c e n t  forward c o n t r a c t e d ;  34 p e rc e n t  a t  h a r v e s t ;  33 p e rc e n t  
s t o r e d  hedged,  o t h e r w i s e :  33 p e rc e n t  forward  c o n t r a c t e d ;  67
p e r c e n t  a t  h a r v e s t .
22. I f  h a r v e s t  b a s i s  exceeds the  f o u r - y e a r  average  b a s i s :  62
p e rc e n t  forward c o n t r a c t e d ;  38 p e rc e n t  s to r e d  hedged,
o th e r w i s e :  62 p e rc e n t  forward c o n t r a c t e d ;  38 pe rc e n t  a t
h a r v e s t .
23. 29 p e rc e n t  forward  c o n t r a c t e d ;  20 p e rc e n t  a t  h a r v e s t ;  51
p e rc e n t  s t o r e d  hedged.
24. 39 p e rc e n t  forward c o n t r a c t e d ;  26 p e rc e n t  a t  h a r v e s t ;  35 
p e rc e n t  s t o r e d  hedged.
25. 64 p e rc e n t  forward  c o n t r a c t e d ;  16 p e rc e n t  a t  h a r v e s t ;  20
p e rc e n t  s t o r e d  hedged.
26. 32 p e r c e n t  forward c o n t r a c t e d ;  68 p e r c e n t  s to r e d  hedged.
27. 34 p e rc e n t  a t  h a r v e s t ;  66 p e rc e n t  s t o r e d  hedged.
28. 62 p e r c e n t  forward c o n t r a c t e d ;  38 p e r c e n t  s to r e d  hedged.
29. 54 p e r c e n t  a t  h a r v e s t ;  46 p e rc e n t  s t o r e d  unhedged.
30. 34 p e rc e n t  forward  c o n t r a c t e d ;  25 p e rc e n t  a t  h a r v e s t ;  41
p e rc e n t  s t o r e d  unhedged.
31. 100 p e rc e n t  s t o r e d  unhedged.
32. 36 p e rc e n t  forward c o n t r a c t e d ;  64 p e rc e n t  s to r e d  unhedged.
33. 100 p e rc e n t  s t o r e d  hedged.
34. 33 p e rc e n t  hedge growing c rop ;  67 p e rc e n t  s t o r e d  unhedged.
35. 33 p e r c e n t  hedge growing c rop ;  25 p e r c e n t  a t  h a r v e s t ;  40
p e r c e n t  s t o r e d  unhedged.
36. 50 p e rc e n t  a t  h a r v e s t ;  50 p e rc e n t  s t o r e d  hedged.
37. 34 p e rc e n t  forward  c o n t r a c t e d ;  25 p e rc e n t  a t  h a r v e s t ;  41
pe rc e n t  s t o r e d  hedged.
38. 36 p e r c e n t  forward  c o n t r a c t e d ;  64 p e rc e n t  s t o r e d  hedged.
39. I f  h a r v e s t  b a s i s  exceed t h e  f o u r - y e a r  average  b a s i s :  50
p e r c e n t  a t  h a r v e s t ;  50 p e r c e n t  s t o r e d  hedged, o t h e r w i s e :  100
p e rc e n t  a t  h a r v e s t .
40. I f  h a r v e s t  b a s i s  exceeds  t h e  f o u r - y e a r  average  b a s i s :  34
p e rc e n t  f o r  fo rward c o n t r a c t e d ;  25 p e rc e n t  a t  h a r v e s t ;  41
p e rc e n t  s to r e d  hedged,  o t h e r w i s e :  34 p e rc e n t  forward
c o n t r a c t e d ;  66 p e r c e n t  a t  h a r v e s t .
41.  I f  h a r v e s t  b a s i s  exceeds t h e  f o u r - y e a r  average  b a s i s :  36
p e rc e n t  forward c o n t r a c t e d ;  64 p e rc e n t  s t o r e d  hedged,
o t h e r w i s e :  36 p e r c e n t  forward  c o n t r a c t e d ;  64 p e rc e n t  a t
h a r v e s t .
D e r iv a t io n  of  Es t im ated  Re turns
The pe rc e n ta g e s  of  soybeans so ld  in each p a r t  o f  the  marke t ing  y e a r  
( p r e - h a r v e s t ,  h a r v e s t ,  and p o s t - h a r v e s t )  by s t r a t e g y  were used as a 
b a s i s  f o r  t h e  q u a n t i t y  s o ld  by s t r a t e g y  in t h e  e s t i m a t i o n  of  mean and 
v a r i a n c e  of  r e t u r n s  d u r in g  th e  1975-1979 p e r i o d .  For  example,  assume 
s t r a t e g y  code number 32; t o t a l  s a l e s  were d iv id e d  i n t o  36.2 p e rc e n t  
b e fo re  h a r v e s t ,  ze ro  a t  h a r v e s t ,  and 63 .8  p e rc e n t  a f t e r  h a r v e s t .  An 
a d j u s t e d  r e tu r n  f o r  t h i s  s t r a t e g y  would be c a l c u l a t e d  as f o l l o w s :  ( .36
x monthly average  forward  c o n t r a c t  p r i c e  per  bushe l )  + ( . 6 4  x monthly 
average  p r i c e  per  bushel f o r  month a f t e r  h a r v e s t  in which th e  soybeans 
were so ld  -  s t o r a g e  c o s t  p e r  b u s h e l )  -  ( t r a n s p o r t a t i o n  c o s t  per  bu s h e l )
= a d j u s t e d  r e tu r n  per  b u s h e l .  A djus ted  r e t u r n s  were computed f o r  each 
y e a r  in t h e  1975-1979 p e r i o d .  From t h e s e  f i v e  annual o b s e r v a t io n s  on
74
a d j u s t e d  r e t u r n s  t h e  mean and v a r i a n ce  were computed.  A djus ted  r e t u r n s  
f o r  o t h e r  s t r a t e g i e s  were e s t i m a t e d  in a s i m i l a r  manner.
P r i c e s  used in e s t i m a t i n g  marke t ing  s t r a t e g y  r e t u r n s  were: a)
monthly average  cash p r i c e s  ( f o r  each s a l e ) ^ /  and b) monthly ave rage  
p r i c e s  f o r  forward c o n t r a c t i n g  f o r  the  1975-1979 m arke t ing  y e a r s .  To 
d e r i v e  forward c o n t r a c t  p r i c e s ,  l oca l  e l e v a t o r s  in N or th ea s t  Lou i s iana  
t y p i c a l l y  use t h e  Chicago Board of  T r a d e ' s  November soybean f u t u r e s  
c o n t r a c t  as t h e  b a s i c  component in forward  c o n t r a c t i n g  wi th  soybean 
growers  f o r  d e l i v e r y  a t  h a r v e s t .  A deduct ion  based on d a ta  ob ta in e d  
from s e ve ra l  c o o p e r a t i v e  gra in  e l e v a t o r s  in N o r th ea s t  L o u i s i a n a ^ /  was 
made from t h e  c l o s i n g  f u t u r e s  p r i c e  quo tes  t o  r e f l e c t  e l e v a t o r  o p e r a t i n g  
c o s t s  and p r o f i t  marg ins .
The monthly average  cash p r i c e s  were a d j u s t e d  f o r  s t o r a g e  c o s t s  in 
t h o se  marke t ing  s t r a t e g i e s  which inc luded  a s t o r a g e  f o r  s a l e  a f t e r  
h a r v e s t  component. S to ra g e  c o s t s  f o r  t h e  1975-1979 p e r io d  were 
e s t i m a t e d  from Johnson and T r a y l o r ' s  s tudy  of  s t o r i n g  soybeans and r i c e  
in Southwest  L o u i s i a n a ^ /  and unpub l i shed  e s t i m a t e d  s t o r a g e  c o s t s  
p rovided by Dr. Joe  Musick.—/  These s to r a g e  c o s t  e s t i m a t e s  were
_3 Lou i s iana  Department of  A g r i c u l t u r e .  Market R e p o r t ,  G r a in . 
Marke t ing D i v i s i o n ,  Baton Rouge, L o u i s i a n a ,  1975-1980.
_4/ Unpublished d a ta  from s e v e r a l  c o o p e r a t i v e  e l e v a t o r s ,  N or thea s t  
L o u i s i a n a ,  January  1981.
_5/ Johnson ,  Ted. P. and Harlon D. T r a y l o r .  An Economic Ana ly s i s  of 
On Farm Drying and S to ra g e  f o r  Rice and Soybeans in Southwest  
L o u i s i a n a . D.A.E. Research  Report  No. 579, L ou i s iana  A g r i c u l t u r a l  
Experiment  S t a t i o n ,  Baton Rouge, L o u i s i a n a ,  March 1981.
6/  Musick,  J o e .  Unpublished da ta  on c o s t  and r e t u r n s  from s t o r a g e  
of  soybeans ,  Department  of  A g r i c u l t u r a l  Economics and A g r i b u s i n e s s ,  
Lou is iana  S t a t e  U n i v e r s i t y ,  Baton Rouge, L o u i s i a n a ,  1980.
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a d j u s t e d  u s ing  c o s t  indexes  r e l e v a n t  t o  each i tem in c lu d e d  in t h e  c o s t  
budgets . -^/  Cost indexes  and th e  c o s t  i tems a d j u s t e d  by t h e s e  indexes  
a r e  p r e s e n t e d  in Appendix C, Table  1. Cost s  of  s t o r i n g  soybeans in 
N or thea s t  L ou i s iana  f o r  1975-1980 were e s t i m a t e d  fo r  t h r e e  s i z e s  of 
s t o r a g e  f a c i l i t i e s :  a)  24,000 bushel  ( s m a l l ) ,  b) 41,000 bushel
(medium), and c)  60,000 bushel  ( l a r g e )  c a p a c i t i e s .  Budgets were 
deve loped f o r  two h a r v e s t  months,  October  and November, and f o r i o n e - t o  
s ix -month s t o r a g e  p e r i o d s .  A summary of t h e s e  budgets  i s  p r e s e n t e d  in 
Appendix C, Tables  2 and 3.
Re turns  from m arke t ing  s t r a t e g i e s  with s to r a g e  components were 
a d j u s t e d  f o r  c o s t s  of  h a u l in g  soybeans from the  s to r a g e  f a c i l i t y  t o  the  
l o c a l  e l e v a t o r  by deduc t ing  t r a n s p o r t a t i o n  c o s t  e s t i m a t e s  by Roy e t  
al J£ /  These c o s t  e s t i m a t e s  were r e p o r t e d  f o r  t h r e e  s i z e  groupings  based 
on h a r v e s t e d  ac re a ge  of soybeans .  The small group (20-250 a c re s  
h a r v e s t e d )  had an average  t r a n s p o r t a t i o n  c o s t  per  bushel of $ .1 2 ,  w h i le  
medium (251-799 a c r e s )  and l a r g e  (800-3000 a c r e s )  groups averaged $.09 
and $.109 per  bushel  f o r  t r a n s p o r t a t i o n  c o s t s ,  r e s p e c t i v e l y .  These 
t r a n s p o r t a t i o n  c o s t s  were deducted from m arke t ing  s t r a t e g y  r e t u r n s  f o r  
Group 1 ($.12 per  b u s h e l ) ,  Group 2 ($ .09  pe r  b u s h e l ) ,  and Group 3 ($ .11)  
p r o d u c e r s .  These d a ta  were f o r  t h e  1977-1978 marke t ing  y e a r  and were 
a d j u s t e d  upward f o r  the  1978-1979 and 1979-1980 marke t ing y e a r s  and 
downward f o r  t h e  1975-1976 and 1976-1977 marke t ing  y e a r s  based on the
J J  Cost indexes  were o b t a in e d  from th e  Uni ted S t a t e s  Department of 
Commerce, Survey of C u r ren t  B u s in e s s ,  Bureau of  Economic A n a l y s i s ,  
Washington,  D.C.
j}/ Roy, E. P . ,  S. K e l ly ,  and E. J o rd a n .  "By Size  of Farm— 
Lou is iana  Survey P i n p o i n t s  D i f f e r e n c e s  in Lou is iana  Soybean Marke t ing 
P l a n s . "  Del ta  Farm P r e s s ,  Vol.  37,  No. 9, February 29, 1980.
76
c o s t  index of r e f i n e d  pe t ro leum  p r o d u c t s .
A l t e r n a t i v e  Marke t ing  S t r a t e g i e s
Three o t h e r  m arke t ing  s t r a t e g i e s  a l s o  were inc luded  in t h e  
a n a l y s i s :  a)  hedge of  growing c rop ,  b) t r a d i t i o n a l  s t o r e  and hedge,
and c) s e l e c t i v e  s t o r e ,  hedge a t  h a r v e s t  o p t i o n .  The growing crop hedge 
invo lve d  s e l l i n g  Chicago Board of Trade November soybean f u t u r e s  
c o n t r a c t s  fou r  t o  seven months p r i o r  to  h a rv e s t  (October  or  November) 
and o f f s e t t i n g  (buying back)  t h e s e  f u t u r e s  c o n t r a c t s  in October  f o r  both 
h a r v e s t  month s i t u a t i o n s  t o  avoid c lo s e o u t  p r i c e  changes of  the  November 
c o n t r a c t  in November. The monthly average  c l o s i n g  p r i c e s  f o r  the  
November soybean f u t u r e s  c o n t r a c t  were computed from th e  d a i l y  c l o s i n g  
p r i c e s ^ /  A commission cha rge  was deducted from the  r e s u l t  of the  
f u t u r e s  t r a d e ,  $ .015 per  bushel  ( f o r  a 5 ,000 bushel  c o n t r a c t  on th e  
Chicago Board of  Trade Exchange, t h i s  r e p r e s e n t e d  a commission charge  of 
$75 pe r  round t u rn  t r a d e ,  s e l l  and buy) .  A margin l eve l  of 20 p e rc e n t  
o f  t h e  monthly average November f u t u r e s  c o n t r a c t  in t h e  month th e  hedge 
was p laced  (March th rough  June )  was used t o  compute an o p p o r tu n i ty  c o s t  
of  t h e  margin.  The 20 p e rc e n t  l e v e l  was an approximation of  t h e  i n i t i a l  
margin and any a d d i t i o n a l  margin c a l l s  over  t h e  p e r io d  of  t h e  hedge. 
O ppor tun i ty  c o s t  a s s o c i a t e d  with t h e  margin was c a l c u l a t e d  based upon 
th e  number of  months t h e  margin money was commit ted and th e  average  
annual i n t e r e s t  r a t e  on o p e r a t i n g  loans in t h e  Eleventh  Federa l  Reserve
9 /  Chicago Board of  Trade.  S t a t i s t i c a l  Annual . Chicago,  I l l i n o i s ,  
1975-1980.
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D i s t r i c t . — ^ The o p p o r t u n i t y  co s t  was deducted from the  r e s u l t  of the  
growing crop hedge.  The o p p o r tu n i ty  c o s t s  of the  margin f o r  the  growing 
c rop hedge a re  p r e s e n t e d  in Appendix C, Table  4.
To i l l u s t r a t e  t h e  c a l c u l a t i o n  of  the  c o n t r i b u t i o n  of t h e  r e tu rn  
from the  growing crop hedge t o  a d ju s t e d  r e t u r n s  f o r  marke t ing  s t r a t e g i e s  
i n c o r p o r a t i n g  t h i s  hedge ,  assume t h e  November soybean f u t u r e s  c o n t r a c t ' s  
monthly average  p r i c e  in March i s  $6.00 pe r  b u s h e l .  A hedge i s  placed 
(a s e l l  p o s i t i o n  i s  taken  by th e  hedger)  in March and l i f t e d  (bought  
back or  o f f s e t )  in Oc tobe r  when t h e  monthly ave rage  c o n t r a c t  p r i c e  i s  
$5.50 pe r  b u s h e l .  The f u t u r e s  t r a d e  r e s u l t  i s  + $.50  pe r  bushel ($6 .00 
-  $5 .50  = $ .5 0 ) .  From t h e  f u t u r e s  t r a d e  r e s u l t  t h e  commission charge 
($.015 per  bu s h e l )  i s  deduc ted ,  l e a v in g  $.485 per  b u s h e l .  Assuming a 20 
p e r c e n t  margin r e q u i r e m e n t ,  a ten p e rc e n t  i n t e r e s t  r a t e  and use of  the  
margin money i s  commit ted f o r  seven months (March through O c to b e r ) ,  t h e  
o p p o r t u n i t y  co s t  i s  $ .07 per  bushel ($6.00 x .20  x .10 x 7/12 = $ .0 7 ) .  
Deduct ing $.07 from th e  f u t u r e s  t r a d e  r e s u l t  l ea ve s  $.42 pe r  b u she l .
Marke t ing s t r a t e g i e s  us ing  a s to r a g e  a f t e r  h a r v e s t  component were 
hedged f o r  one to  f i v e  months. Two h a r v e s t  months,  October  and 
November, were used in t h e  a n a l y s i s .  For soybeans p laced  in s t o r a g e  in 
O c tobe r ,  t h e  March Chicago f u t u r e s  c o n t r a c t  was used in t h e  hedge,  wh ile  
soybeans s to r e d  in November were hedged us ing  t h e  May c o n t r a c t .  The 
s t o r a g e  p e r io d  was l i m i t e d  t o  f i v e  months (October  th rough  February and 
November th rough March) and th e  two c o n t r a c t s  (March f u t u r e s  f o r  t h e
1 0 /  M e l i c h a r ,  Emanuel and Paul T. Blades .  A g r i c u l t u r a l  Finance 
Databook.  D iv i s ion  of  Research  and S t a t i s t i c s ,  Board of Governors  of  
t h e  Federal  Reserve System, Washington,  D.C. ,  June 1982, p. 53.
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s t o r a g e  p e r io d s  beg inn ing  in October  and the  May c o n t r a c t  f o r  the  
s t o r a g e  p e r io d  beg inn ing  in November) were used t o  avoid  l i f t i n g  t h e  
hedge in the  month in which th e  c o n t r a c t  e x p i r e s .
To e s t i m a t e  r e t u r n s  from hedge and hold s t r a t e g i e s ,  the  commission 
charge  f o r  the  f u t u r e s  t r a d e  and the  o p p o r t u n i t y  c o s t s  of  t h e  margin 
r e q u i r e d  (Appendix C, Table  5 ) ,  were deducted  from the  r e s u l t  of t h e  
f u t u r e s  t r a d e .  The n e t  r e s u l t  from th e  f u t u r e s  t r a d e  was added 
( s u b t r a c t e d  in t h e  case  of  a l o s s )  t o  t h e  monthly ave rage  cash p r i c e  f o r  
t h e  month th e  s t o r e d  soybeans were s o l d .  A t r a n s p o r t a t i o n  charge  f o r  
moving t h e  soybeans from the  s t o r a g e  bin t o  t h e  lo c a l  e l e v a t o r  was 
deducted from t h e  cash p r i c e  r e c e i v e d .
A t h i r d  group of  hedging s t r a t e g i e s  c o n s i s t e d  of  s e l e c t i v e l y  
p l a c i n g  a hedge on s t o r e d  soybeans based upon th e  r e l a t i o n s h i p  between 
t h e  c u r r e n t  h a r v e s t  b a s i s  ( the  d i f f e r e n c e  between th e  October  or  
November monthly average  cash p r i c e  and t h e  November f u t u r e s  c o n t r a c t  
monthly ave rage  p r i c e  in the  h a rv e s t  month) and the  p rev ious  f o u r - y e a r  
average  h a r v e s t  b a s i s .  When th e  c u r r e n t  h a r v e s t  b a s i s  exceeded the 
f o u r - y e a r  ave rage  b a s i s ,  a hedge was placed  and soybeans were s t o r e d .  
When the  p rev ious  f o u r - y e a r  average  b a s i s  exceeded t h e  c u r r e n t  b a s i s ,  
t h e  expec ted  p r i c e  movement fo l l o w in g  h a r v e s t  was downward, t h u s ,  t h e  
soybeans were s o ld  a t  h a r v e s t .  The months in which the  soybeans were 
s t o r e d  and hedged,  t h e  months t h e  soybeans were so ld  a t  h a r v e s t ,  t h e  
h a r v e s t  b a s i s  and t h e  f o u r - y e a r  average  b a s i s  a r e  p r e s e n t e d  in Appendix 
C, Table  6.
Each of the  17 Group 1 p roduce rs  so ld  only a t  h a r v e s t ,  t hu s  t h e i r  
e s t i m a t e d  r e t u r n s  a re  t h e  same as t h e  Group 2 p r o d u c e r s '  h a r v e s t  s a l e  
m arke t ing  s t r a t e g y .  Re turns  from m arke t ing  s t r a t e g i e s  f o r  Groups 2 and
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3 were e s t i m a t e d  s e p a r a t e l y  because of  d i f f e r e n c e s  in h a rv e s t e d  ac reages  
and in t h e  p ro p o r t io n  of  t o t a l  p roduct ion  so ld  in the  t h r e e  s a l e s  
p e r i o d s  (be fo re  h a r v e s t ,  a t  h a r v e s t ,  and a f t e r  h a r v e s t )  between t h e s e  
two groups.  Marke t ing s t r a t e g i e s  used by t h e  16 Group 3 p roducers  a re  
p r e s e n t e d  in Table  6. M arke t ing s t r a t e g i e s  used by th e  67 Group 2 
p roduce r s  a re  p r e s e n t e d  and d i s c u s s e d  f o l lo w in g  th e  d i s c u s s io n  of  Group
3.
Four  marke t ing s t r a t e g i e s  (code numbers 29, 30, 31, and 32) were 
i d e n t i f i e d  from survey d a ta  f o r  Group 3 based on t h e i r  1977-1978 s a l e s  
(Table  6) .  Marke t ing s t r a t e g y  code number 4 ( l e s s  than 50 pe rc e n t  
b e fo re  h a r v e s t ;  ze ro  a t  h a r v e s t ;  and g r e a t e r  than 50 p e rc e n t  a f t e r  
h a r v e s t )  accounted f o r  55.3 p e rc e n t  of  Group 3 ' s t o t a l  s a l e s  of  983,020 
b u s h e l s .  As a group,  p roducers  in Group 3 marketed 25.7 p e rc e n t  
(252,550 b u s h e l s )  p r i o r  t o  h a r v e s t ,  9 .6  p e rc e n t  (94,610 b u s h e l s )  a t  
h a r v e s t ,  and 64.7  p e r c e n t  (635,860 b u s h e l s )  a f t e r  h a r v e s t .
There were two growing crop hedge s t r a t e g i e s ,  f o u r  hedge and hold 
s t r a t e g i e s ,  and t h r e e  s e l e c t i v e  hedge s t r a t e g i e s  added to  the  fo u r  
s t r a t e g i e s  used by Group 3 p roducers  and i d e n t i f i e d  in Table  6, f o r  a 
t o t a l  of  13 soybean m arke t ing  s t r a t e g i e s  used t o  e s t i m a t e  means and 
v a r i a n c e s  f o r  t h e  Group 3 p ro d u ce r s .  The r e s u l t s  of  t h e s e  e s t i m a t e s  a re  
p r e s e n t e d  in t h e  f o l l o w in g  s e c t i o n .
Es t im ated  Means and V ar iances  of  Returns  
from Soybean Marke t ing S t r a t e g i e s ,
6 roup 3 Producers-
Es t im ated  r e t u r n s  f o r  t h e  1975-1979 p e r io d  from the  fou r  marke t ing 
s t r a t e g i e s  used by th e  16 Group 3 p roducers  to  s e l l  soybeans du r in g  th e  
1977-1978 marke t ing  y e a r  a r e  p r e s e n te d  in Table  7. The f i v e - y e a r  mean
Table 6. Soybean Producers ' M arketing S tra te g ie s , Group 3 (G reater than 1,225 A cres), N ortheast L ou isiana , 1977-1978.
M arketing
S tra tegy
Marketing S tra tegy  Code O bservations
Soybean s 
Sold Before 
Harvest
Soybeans 
Sold At 
Harvest
Soybeans 
Sold A fter 
Harvest Total
(number) (num ber)(percen t)!/ (b u sh e ls) (p ercen t)£ / (b u sh e ls )(p e rc e n t)^ /
2
(bushe ls)(p ercen t)6 . (b u sh e ls )(p e rc e n t)2 /
Zero before h a rv est;
>50 percen t a t  h a rv est;
<50 percen t a f t e r  h a rv es t; 29 2 12.4 0.0 0.0 53,050.0 54.2 44,820.0 45.8 97,870.0 10.0
<50 percen t before h a rv e s t;
<50 percen t a t  h a rv est;
<50 percen t a f t e r  h a rv e s t; 30 3 18.8 55,350.0 33.6 41,560.0 25.3 67,580.0 41.1 164,490.0 16.7
100 percen t a f t e r  h arvest 31 3 18.8 0.0 0.0 0.0 0.0 176,610.0 100.0 176,610.0 18.0
<50 percen t before h a rv est; 
zero a t  h a rv es t;
>50 percen t a f t e r  h a rv e s t; 32 8 50.0 197,200.0 36.2 0 .0 0.0 346,850.0 63.8 544,050.0 55.3
Total 16 100.0 252,550.0 - 94,610.0 - 635,860.0 - 983,020.0 100.0
SOURCE:
1/ Percent of to ta l
I I Percent of to ta l
V Percent of to ta l
Survey of 100 soybean producers in Concordia, East C a r ro ll ,  Hadison, and Tensas p arish es  (16 producer subgroup). 
Spring 1978.
Table 7. Means and Var iances  of  Es t im ated  Re tu rns  from Four S e l e c t e d  Soybean Marke t ing S t r a t e g i e s ,  
Group 3 (G rea te r  than 1,225 A c r e s ) ,  Nor theas t  L o u i s i a n a ,  1975-1979.
Market ing
S t r a t e g y Mean
Range of  
Returns
Duncan' s 
M u l t i p l e  Range 
T e s t i /Market ing S t r a t e g y Code Number Return Variance Low High
— D o l l a r s / B u s h e l ---------
54 p e rc e n t  a t  h a r v e s t ;
46 pe rc e n t  s to r e d  unhedged. 29 5.79 1.10 4.39 7.86 AB
34 p e rc e n t  forward c o n t r a c t e d ;  
25 p e rc e n t  a t  h a r v e s t ;
41 pe rc e n t  s to r e d  unhedged. 30 5.88 1.01 4.40 7.45 A
100 p e rcen t  s to r e d  unhedged. 31 5.76 1.60 3.92 9.10 AB
36 p e rc e n t  forward c o n t r a c t e d ;  
64 p e rc e n t  s to r e d  unhedged. 32 5.83 1.26 4.20 8.51 A
Overal l  4 s t r a t e g i e s - 5.82 1.71 3.92 9.10 -
1/  Means with same l e t t e r  a re  not  s i g n i f i c a n t l y  d i f f e r e n t  a t  t h e  .01 s i g n i f i c a n c e  l e v e l .
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r e t u r n s  ranged from $5.76  (100 p e rc e n t  s to r e d  unhedged, marke t ing  
s t r a t e g y  code number 31) t o  $5.88 (34 pe rc e n t  forward c o n t r a c t e d ;  25 
p e r c e n t  a t  h a r v e s t ;  41 p e r c e n t  s to r e d  unhedged, m arke t ing  s t r a t e g y  code 
number 30) f o r  t h e s e  f o u r  s t r a t e g i e s .  Duncan's  New M u l t i p l e  Range Tes t  
f o r  s i g n i f i c a n t  d i f f e r e n c e s  among means from d i f f e r e n t  s t r a t e g i e s  
i n d i c a t e d  t h a t  no s i g n i f i c a n t  d i f f e r e n c e s  among th e  means of  t h e s e  fo u r  
s t r a t e g i e s  e x i s t e d  a t  t h e  .01 s i g n i f i c a n c e  l e v e l . — /  Thus, under  the  
s e t  of a ssumpt ions  used in t h e  e s t i m a t io n  p ro c e d u re ,  on th e  a v e ra g e ,  a 
Group 3 p roducer  would n o t  have r e a l i z e d  any s i g n i f i c a n t l y  g r e a t e r  
r e t u r n s  du r ing  t h e  1975-1979 p e r io d  from c o n s i s t e n t  use of  any one of  
t h e s e  fo u r  marke t ing  s t r a t e g y  combina t ions  of fo rward  c o n t r a c t i n g ,  
h a r v e s t  s a l e s ,  and s t o r a g e  f o r  p o s t  h a r v e s t  s a l e s .
The mean and v a r i a n c e  of  r e t u r n s  f o r  n in e  combina t ions  of  marke t ing  
s t r a t e g i e s  i n v o lv i n g  hedging th e  growing crop (code numbers 34 and 35) ,  
hedging th e  s t o r e d  crop (code numbers 33, 36, 37, and 38 ) ,  and 
s e l e c t i v e l y  s t o r i n g  hedging and s e l l i n g  a t  h a r v e s t  (code numbers 39, 40, 
and 41) a re  p r e s e n t e d  in Table 8. Marke t ing  s t r a t e g y  code number 40 
y i e l d e d  t h e  h i g h e s t  mean r e tu r n  ($5.87  per  bu s h e l )  and s t r a t e g y  code 
number 33 y i e l d e d  th e  lowes t  mean ($4 .63 per  b u s h e l )  of  t h e s e  n ine  
s t r a t e g i e s .  Mean r e t u r n s  from m arke t ing  s t r a t e g y  codes 40, 34, and 35 
( $ 5 .87 ,  $5 .85 ,  and $5 .84 per  b u s h e l ,  r e s p e c t i v e l y )  were not  
s i g n i f i c a n t l y  d i f f e r e n t  from each o t h e r  based on Duncan’ s t e s t  but  were 
s i g n i f i c a n t l y  g r e a t e r  than  mean r e t u r n s  from t h e  o t h e r  s i x  s t r a t e g i e s .  
The v a r i a n c e s  of  r e t u r n s  f o r  t h e  n i n e  m arke t ing  s t r a t e g i e s  in Table  8
11 /  Duncan, David B. "M u l t ip l e  Range and M u l t i p l e  F T e s t s . "  
B i o m e t r i c s ,  Vol. 11, March 1955, pp. 1-42.
Table 8 . Means and V ariances o f Estim ated Returns from Nine S e lec ted  Soybean M arketing S tr a te g ie s  at
H arvest, Hedging the Growing Crop, and Stored Hedged S t r a t e g ie s ,  Group 3 (G reater than 1,225
A c re s ) , N ortheast L o u is ia n a , 1975-1979.
Marketing
S tra tegy Mean
Range of 
Returns
Duncan's 
Multi pjf> Range
M arketing S tra tegy  Code Number Return Variance Low High
100 percent s to red  hedged. 33 4.63 2.92 4.05 6.31 E
33 percent hedged growing crop;
67 percen t s to red  unhedged. 34 5.85 .94 4.21 8.34 A
33 percen t hedge growing crop;
25 percen t a t  h a rv es t;
40 percen t s to red  unhedged. 35 5.84 .97 4.04 7.38 A
54 percen t a t  h a rv es t;
4b percen t s to red  hedged. 36 5.22 1.77 4.20 6.18 CO
34 percen t forward co n trac ted ;
25 percen t a t h a rv es t;
41 percen t s to red  hedged. 37 5.40 1.58 4.01 6.40 CD
36 percen t forward co n trac ted ;
64 percen t sto red  hedged. 38 5.13 2.12 4.09 6.34 0
If h arv est bas is  is  g re a te r  
than four y ear average b as is :
54 percent a t h a rv e s t;
46 percen t s to red  hedged.
O therw ise,
100 percent a t h a rv e s t. 39 5.49 .89 3.93 6.18 BC
If h arv est b as is  is  g re a te r  
than four y ea r average b a s is :
34 percen t forward co n trac ted ;
25 percen t a t h a rv es t;
41 percen t s to red  hedged.
O therw ise,
34 percen t forward co n trac ted ;
66 percen t a t  h a rv e s t. 40 5.87 .85 4.25 6.22 A
If h arv est is  g re a te r  
than four year average b a s is :
36 percen t forward co n trac ted ;
64 percent sto red  hedged.
Otherwi se:
36 percen t forward co n trac ted ;
64 percen t a t h a rv es t. 41 5.51 1.35 4.10 6.26 BC
U  Mean with the  same l e t t e r  are  not s ig n if ic a n t ly  d if fe r e n t  a t the  .01 level of s ig n if ic a n c e .
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ranged from $.85  pe r  bushel  t o  $2.92 pe r  b u s h e l ,  w h i l e  the  fou r  
s t r a t e g i e s  p r e s e n t e d  in Table  7 had v a r i a n c e s  of  r e t u r n s  rang ing  from 
$1.01 t o  $1.26 per  bu s h e l .
Soybean Market ing  S t r a t e g i e s  
f o r  Group 2 Producers
Twelve m arke t ing  s t r a t e g i e s  a re  p r e s e n t e d  in Table  9 which were 
i d e n t i f i e d  from in fo rm a t ion  on the  1977-1978 crop y e a r  f o r  Group 2 
p roduce rs  (100-1 ,225  h a r v e s t e d  a c r e s ) .  Three of t h e s e  12 marke t ing  
s t r a t e g i e s  accoun ted f o r  48 p e rc e n t  of Group 2 1s t o t a l  s a l e s  in the  
1977-1978 marke t ing  y e a r .  These s t r a t e g i e s  were marke t ing  s t r a t e g y  code 
numbers s i x  (19 .6  p e r c e n t  of t o t a l  s a l e s ) ,  n in e  (14 .5  p e r c e n t ) ,  and 
seven (13 .8  p e r c e n t ) .  As a group ,  t h e s e  67 p roduce rs  so ld  36 p e rc e n t  
(402,309 b u s h e l s )  of t h e i r  t o t a l  s a l e s  (1 ,120 ,852  b u s h e l s )  p r i o r  t o  
h a r v e s t ,  23 p e rc e n t  (255,489 bushe ls  a t  h a r v e s t )  and 41 p e rc e n t  (463,054 
b u s h e l s )  a f t e r  h a r v e s t .  This  d i s t r i b u t i o n  of  Group 2 ' s  s a l e s  i n d i c a t e d  
some avo idance of  (o r  p r o p o r t i o n a t e l y  l e s s )  s a l e s  a t  h a r v e s t  and 
r e l a t i v e l y  more s a l e s  of soybeans fo l l o w in g  h a r v e s t .
Eigh teen p e rc e n t  (207,044 b u s h e l s )  o f  Group 2 ' s  t o t a l  s a l e s  were 
so ld  u s ing  th e  m arke t ing  s t r a t e g i e s :  a l l  b e fo re  h a r v e s t  (marke t ing
s t r a t e g y  code number two) ,  a l l  a t  h a rv e s t  (code number o ne ) ,  and a l l  
a f t e r  h a r v e s t  (code number t h r e e ) .  The remaining 82 p e rc e n t  of  t o t a l  
s a l e s  were so ld  u t i l i z i n g  n ine  combina t ions  of  p r e h a r v e s t ,  h a r v e s t ,  and 
p o s t h a r v e s t  s a l e s  (Table  9 ) .  A s i m i l a r  p rocedure  f o r  e s t i m a t i n g  means 
and v a r i a n c e s  of  r e t u r n s  based upon th e  p e rc e n ta g e s  of soybeans so ld  in 
each p a r t  of  t h e  m arke t ing  y e a r  was used t o  e s t i m a t e  r e t u r n s  f o r  Group 2 
p r o d u c e r s .  The r e s u l t s  o f  t h i s  procedure  a re  p r e s e n t e d  in t h e  fo l l o w in g  
s e c t i o n .
fable 9. So/tca* freducers ' harietfng  S tra teg ies . 6rg«j> t  (100 -  1,2/5 Acred), ts rth ee st teefSlPM , 1970.
h a r ta t ln g  S trategy
M arketing
S tra tegy
Cede O b se rv a tio n
Soybeans 
Said heforo  
H arvest
Soybeans 
Sold At 
harvest
Say beans 
Sold A fte r 
h a rv e s t T otal
(nieO er) (m uabe r ) ( pe rte n  t  }i/ (b e th e ls ) (p e rc e n t>2/ (b u sh c ls )(p e rcen t> 2 / (b w th e 1 t) (p e rc e n t£  (b u she1s)(percan t>2 /
>00 p ercen t a t  h a rv es t 1 7 10.4 0 0 65.220 100 0 0 85,220 7 .4
100 pe rcen t befo re  h arvest 7 1 1.5 15.000 100 0 0 0 0 15,000 1.3
100 p ercen t a f t e r  h arvest 1 II 11.4 0 0 0 0 106.264 100 106,924 9 .5
Zero befo re  h a rv e s t;
>50 pe rcen t a t h a rv e s t ;  
r e s t  a f t e r  harvest* d 9 13.4 0 0 34.440 14 44,609 44 101,409 9 .0
Zero b e fo re  h a rv e s t;
>50 pe rcen t a t  h a rv e s t;  
r e s t  a f t e r  h a rv e s t. 5 2 3 .0 0 0 21.700 67 10,900 M  i 32,500 2 .9
>50 pe rcen t b e fo re  harv est; 
ae ro  a t  h arvest 
r e s t  a f t e r  harvest* 6 $ 13.4 71.000 32 0 9 149,300 48 219,300 19.6
>50 pe rcen t before  h a rv e s t;  
iv ro  a t  h a rv es t; 
r e s t  a f t e r  h a rv e s t. 7 4 9 .0 96.000 41 0 0 59,200 38 154,200 13.9
<50 pe rcen t befo re  h a rv e s t;  
>50 percent a t  h a rv e s t; 
i t r o  a f t e r  h a rv e s t. $ 9 11.4 11.390 33 23.590 47 0 0 34,960 3.1
>50 p e rcen t befo re  h a rv e s t;  
r e s t  a t  h a rv e s t; 
l e r e  a f t e r  h a rv e s t. 9 9 13.4 117.429 72 45,349 29 0 0 162,778 14.5
<50 percen t before  h a rv e s t;  
<50 p ercen t a t  h a rv e s t;
<50 p ercen t a t  h a rv e s t; 10 2 1 .0 14.500 19 10.000 20 24,520 51 50,020 4 .5
<50 percen t before  h a rv e s t;  
<50 p ercen t a t  h a rv e s t;
<50 p ercen t a f t e r  h a rv e s t. 11 5 7.5 37.000 39 25,000 26 14,040 15 96.040 6 .6
>50 p ercen t before  h a rv e s t; 
<50 p ercen t a t  h a rv e s t:
<50 percen t a f t e r  h a rv e s t. 12 i 4 .5 40.000 44 10,200 14 12,762 20 42,942 5 .4
Total • 67 100.0 482,309 255.499 - 443,054 - t , 120,452 100.0
SOUICE: Survey o f 100 saybean producers tn  C oncord ia , l a s t  C a r r o l l ,  S led ltcn , N <  Twises p a r ish e s  (67 producer subgroup), Spring  1970.
1 / P ercen t o f t o ta l  f w t x r  of producer* In subgroup, firoup 7 (67 p roducers) « l th  ha rv ested  soybean acreage g re a te r  then 99 a c re s  an) le s s
I k . .  I??#, .
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Es t im ated  Means and Var iances  of Returns  
from Soybean Market ing S t r a t e g i e s ,
Group 2 Producers
Es t im ated  r e t u r n s  du r ing  the  1975-1979 p e r io d  from the  12 m arke t ing  
s t r a t e g i e s  used by the  67 Group 2 p roducers  t o  s e l l  soybeans in t h e
1977-1978 marke t ing  y e a r  a re  p r e s e n t e d  in Table  10. F i v e - y e a r  mean 
r e t u r n s  ranged from $5 .74 pe r  bushel  (marke t ing  s t r a t e g y  code number 3) 
t o  $6.00 per  bushel ( s t r a t e g y  code number 2) f o r  t h e s e  12 s t r a t e g i e s .  
Marke t ing  s t r a t e g i e s  u t i l i z i n g  a forward c o n t r a c t  component ( s t r a t e g y  
code numbers 2, 6, 7, 8, 9, 10, 11, and 12) t ended  t o  exceed mean 
r e t u r n s  of  t h o se  s t r a t e g i e s  us ing  h a r v e s t  s a l e  (code number 1) a n d /o r  
s t o r a g e  components (code numbers 3, 4 and 5) .  However, Duncan's  New 
M u l t i p l e  Range Tes t  f o r  s i g n i f i c a n t  d i f f e r e n c e s  among means of  d i f f e r e n t  
groups i n d i c a t e d  t h a t  a l l  12 s t r a t e g i e s  y i e l d e d  mean r e t u r n s  which were 
no t  s i g n i f i c a n t l y  d i f f e r e n t  from one a n o th e r  a t  the  .01 s i g n i f i c a n c e  
l e v e l .  That i s ,  on t h e  a v e ra g e ,  a p roducer  would no t  have r e a l i z e d  any 
s i g n i f i c a n t l y  g r e a t e r  r e t u r n s  du r ing  th e  1975-1979 p e r io d  from 
c o n s i s t e n t  use of any one of  t h e s e  12 combina t ions  of  forward 
c o n t r a c t i n g ,  h a r v e s t  s a l e s ,  and s t o r a g e  f o r  p o s t - h a r v e s t  s a l e .
The va r i a n c e s  a s s o c i a t e d  wi th  t h e s e  12 m arke t ing  s t r a t e g i e s  used 
by Group 2 p roducers  v a r i e d  from $.49  pe r  bushel (code number 8) t o  
$1.54 per  bushel  (code number 3) .  The o v e r a l l  v a r i a n c e  f o r  a l l  12 
m arke t ing  s t r a t e g i e s  was $1 .68 per  bushel wi th  r e t u r n s  ran g ing  from a 
minimum of  $3.90 pe r  bushel t o  a maximum of $9 .06 pe r  b u s h e l .
The mean and v a r i a n ce  of r e t u r n s  f o r  16 com bina t ions  of  m arke t ing  
s t r a t e g i e s  i n vo lv ing  hedging the  growing crop (code numbers 14-16)  and 
hedging the  s to r e d  crop (code numbers 13, and 17-28)  a r e  given r e l a t i v e  
t o  the  mean and v a r i a n ce  of  r e t u r n s  to  h a r v e s t  s a l e  (code number 1) in
Table 10. Means and V ariances o f Estim ated Returns from Twelve S e le c ted  Soybean Marketing S tr a te g ie s ,  Group 2 (100-1225 A cres), Northeast
L ouisiana , 1975-1979.
Marketing
Marketing
S tra tegy Mean
Change 
Compared 
to  S tra tegy
Change 
Compared 
to  S tra tegy
Range of 
Returns
Duncan s 
M ultip le
£ 3/S tra tegy Code Number Return #1 Variance #1 low High
3
100 percen t a t  h a rv es t. 1 5.79 - .60 - 4.40 6.58 AB
100 percen t before h a rv est. 2 6.00 +.21 .72 +.12 4.68 7.48 A
100 percent s to red  unhedged. 3 5.74 -.0 5 1.54 +.94 3.90 9.06 AB
34 percen t a t  h a rv es t;
66 percen t sto red  unhedged. 4 5.76 - .0 3 .80 +.20 4.10 7.90 AB
67 percen t a t  ha rv est;
33 percen t s to red  unhedged. 5 5.77 -.0 2 .48 -.1 2 3.91 6.78 AB
32 percen t forward co n trac ted ; 
68 percent s to red  unhedged. 6 5.81 +.02 1.10 +.50 4.15 8.43 AB
62 percen t forward co n trac ted ; 
38 percen t s to red  unhedged. 7 5.88 +.09 .85 +.25 4.38 7.83 AB
(Continued)
CO
Table 10. Heans and Variances o f  Estim ated Returns from Twelve S e lec ted  Soybean Marketing S t r a t e g ie s ,  Group 2 (100-1225 A cres), N ortheast
L ou isian a , 1975-1979. (Continued)
Marketing
S tra tegy
Marketing 
S tra tegy  
Code Number
Mean
Return
Change 
Compared 
to  S tra teg y  
#1 Variance
Change 
Compared 
to  S tra tegy  
f l
Range of 
Returns 
Low Hi gh
buncan 's
M ultip le
S3 /
33 percen t forward co n trac ted ; 
67 percen t a t  h a rv es t. 8 5.89 +.10 .49 -.11 4.60 7.16 AB
72 percen t forward co n trac ted ; 
28 percen t a t  h a rv e s t. 9 5.90 +.11 .67 +.07 4.60 7.15 AB
29 percen t forward co n trac ted ; 
20 percen t a t  h a rv e s t;
51 percen t s to red  unhedged. 10 5.80 +.01 .70 +.10 4.25 7.81 AB
39 percen t forward co n trac ted ; 
26 percen t a t  h a rv e s t;
35 percen t sto red  unhedged. 11 5.84 +.05 .56 -.0 4 4.35 7.40 AB
64 percent forward co n trac ted ; 
16 percen t a t  h a rv est;
20 percen t s to red  unhedged. 12 5.91 +.12 .76 +.16 4.25 6.84 AB
Overall 12 s t r a te g ie s - 5.84 +.05 1.68 +1.08 3.90 9.06 -
_1/ Means w ith same l e t t e r  a re  no t s t a t i s t i c a l l y  d if fe r e n t  a t  the .01 s ig n if ic a n c e  le v e l .  For example, i f  four means: M,, Mg, Mj, 
te s te d  r e s u l t  in th e  l e t t e r s :  AB, B, C, and 0 , re sp e c tiv e ly , then Mj i s  s ig n if ic a n t ly  g re a te r  than Nj and M^  but i s  n o t s i tp i f i c a n t ly  d if fe r e n t  
from Mg.
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Table  11. Nine of  t h e  hedging a l t e r n a t i v e s  y i e l d e d  mean r e t u r n s  which 
were no t  s i g n i f i c a n t l y  d i f f e r e n t  from th e  mean r e t u r n  from h a r v e s t  s a l e s  
(code numbers 14, 15, 16, 19, 20, 21, 22, 24 and 25 ) ,  wh i le  seven 
s t r a t e g i e s  y i e l d e d  s i g n i f i c a n t l y  lower mean r e t u r n s  (code numbers 13,
17, 18, 23, 26, 27, and 27) .  Mean r e t u r n s  from m arke t ing  s t r a t e g y  code 
numbers 23, 26, 27, and 13 had hedging components which were 51, 68, 66, 
and 100 p e r c e n t  of t o t a l  s a l e s ,  r e s p e c t i v e l y ,  and mean r e t u r n s  of  $5 .24 ,  
$5 .21 ,  $5 .06 ,  and $4 .60 ,  r e s p e c t i v e l y .  The v a r i a n c e s  a s s o c i a t e d  with 
t h e s e  f o u r  s t r a t e g i e s  were r e l a t i v e l y  g r e a t e r  than va r i a n c e s  of  t h e  
o t h e r  hedging s t r a t e g i e s  ( i . e .  $1 .29 ,  $ 2 .48 ,  $2 .33 ,  and $2.90 per  bushel  
f o r  code numbers 23, 26, 27, and 13, r e s p e c t i v e l y ,  ve rsus  a range in 
v a r i a n c e  of  $ .32  t o  $1.03  pe r  bushel f o r  t h e  o t h e r  12 hedging 
s t r a t e g i e s .
Mean and Variance 
of  Re tu rns  from M arke t ing 
S t r a t e g i e s  by Year,  Group 2
Means and v a r i a n c e s  of  r e t u r n s  from the  12 marke t ing  s t r a t e g i e s  
l i s t e d  in Table  10 and th e  16 hedging s t r a t e g i e s  in Table  11 a r e  
p r e s e n t e d  on an annual  b a s i s  in Table  12. The mean r e tu r n  from a l l  28 
m arke t ing  s t r a t e g i e s  in 1979-1980,  $5.86 per  b u s h e l ,  was no t  
s i g n i f i c a n t l y  d i f f e r e n t  from means f o r  1977-1978 ($5 .68  per  bu s h e l )  and
1978-1979 ($5 .79 pe r  b u s h e l )  a t  t h e  .01 l eve l  of  s i g n i f i c a n c e  (Duncan 's  
M u l t i p l e  Range T e s t ) .  However, mean r e t u r n s  f o r  1975-1976 and 1976- 
1977, were $4.81 and $5 .34  pe r  b u s h e l ,  r e s p e c t i v e l y .  Var iances  
a s s o c i a t e d  wi th  1977-1978 th rough  1979-1980 ranged from $1 .38 t o  $2.41 
pe r  b u s h e l ,  w h i l e  v a r i a n c e s  f o r  1975-1976 and 1976-1977 were $ .18  and 
$ .57  pe r  b u s h e l ,  r e s p e c t i v e l y .
Table 11. Means and Variances of Estim ated Returns from Seventeen S e lec ted  Soybean Marketing S tr a te g ie s  at H arvest, Hedging th e Growing Crop,
and Stored Hedged S t r a t e g ie s ,  Group 2 (100-1225 A cres), N ortheast Louisiana 1975-1979.
Marketing
S tra tegy
Marketing 
S tra tegy  
Code Number
Mean
Return
change 
Compared 
to  S trategy 
#1 Variance
Chan gp 
Compa-ed 
to  S tra tegy  
il
Range of 
Returns 
Low High
Duncan s 
M ultip le
£ 3 /
100 percen t a t harvest 1 5.79 - .60 - 4.40 6.58 A
100 percent s to red  hedged. 13 4.60 -1 .19 2.90 *2.30 4.02 6.29 F
33 percent hedge growing crop; 
67 percen t a t  harvest 14 5.65 -.14 .35 - .2 5 4.18 6.52 ABC0
33 percen t hedge growing crop;
34 percent a t  h a rv est;
33 percent s to red  unhedged. 15 5.63 -.1 6 .49 -.11 4.02 7.34 ABC0
33 percen t hedge growing crop; 
67 percent s to red  unhedged. 16 5.61 -.1 8 1.03 - .4 3 3.85 6.58 ABCD
67 percent a t  h a rv es t;
33 percen t s to red  hedged. 17 5.42 -.3 7 .46 +.14 3.45 6.30 CDE
33 percen t forward co n trac ted ;
34 percen t a t  h a rv e s t;
33 percen t s to red  hedged. 18 5.47 -.32 .54 -.0 6 3.94 6.34 COE
72 percen t forward co n trac ted ; 
28 percen t sto red  hedged. 19 5.61 -.1 8 .45 -.1 5 4.04 6.76 ABCD
I f  h arvest b as is  is  g re a te r  
than four year average b a s is :  
67 percen t a t h a rv e s t;
33 percent s to red  hedged; 
Otherwise:
100 percen t a t  h a rv est. 20 5.62 -.17 .89 - .2 9 3.85 6.58 ABC0
(Continued)
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Table 11. Means and V ariances o f Estim ated Returns from Seventeen S e le c te d  Soybean M arketing S tr a te g ie s  at H arvest, Hedging th e Growing Crop,
and Stored Hedged S t r a t e g ie s ,  Group 2 {100-1225 A cres), N ortheast L ouisiana 1975-1979. (Continued)
thange Change Duncan's
Marketing Compared Compared Range of Multiple
Marketing Strategy Mean to Strategy to Strategy Returns Range
Strategy Code Number Return fl Variance *1 low Migh "esti/
If harvest is greater 
than four year average basis:
33 percent forward contracted;
34 percent at harvest;
33 percent stored hedged;
Otherwise:
33 percent forward contracted;
67 percent at harvest. 21
If harvest basis is greater 
than four year average basis:
62 percent forward contracted;
38 percent stored hedged;
Otherwise:
62 percent forward contracted 
38 percent at harvest. 22
5.70 -.09 .68 .08 3.94 6.68 ABC
5.72 -.07 .68 ♦.08 3.94 6.76 ABC
29 percent forward contracted; 
20 percent at harvest;
51 percent stored hedged. 23 5.24 -.55 1.29 ♦.69 3.26 6.13 OE
39 percent forward contracted;
26 percent at harvest;
35 percent stored hedged. 24 5.76 -.03 .54 . 06
64 percent forward contracted;
16 percent at harvest;
20 percent stored hedged. 25 5.69 -.10 .32 ..28 4 .1 0 6.85
32 percent forward contracted;
68 percent stored hedged. 26 5.21 -.58 2.48 M.88 2.71 6.21 OE
34 percent at harvest;
66 percent stored hedged. 27 5.06 -.73 2.33 vl.73 3.03 6.08 E
62 percent forward contracted;
38 percent stored hedged. 28 5.47 -.32 .71 ♦.!! 3 .2 5 6.65 COE
Overall 16 strategies 5.43 -.36 2.67
toeans w ith same l e t t e r  are not s t a t i s t i c a l l y  d if fe re n t  at the .b l s ig n if ic a n c e  T eJel.
2.07 7.34
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Table  12. Es t im ated  Re turns  from S e l e c t e d  Soybean Marke t ing S t r a t e g i e s ,  
By Year , Group 2, N or theas t  L o u i s i a n a ,  1975-1979.
M arke t ing Ran ge
Duncan' s 
M u l t i p l e  
Range 
T e s tUYear Mean Variance Low High
----- D o l l a r s  per Bushe l --------
1975-1976 4.81 .18 3.38 6.15 C
1976-1977 5.34 .57 3.14 6.67 D
1977-1978 5.68 2.41 2.71 9.06 AB
1978-1979 5.79 1.38 3.26 6.58 AB
1979-1980 5.86 2 . 0 0 3.19 7.48 A
O v e r a l1
5 Years 5.53 2.74 2.71 9.06 -
J /  Means wi th  t h e  same l e t t e r  a re  no t  s i g n i f i c a n t l y  d i f f e r e n t  a t  
t h e  . 0 1  s i g n i f i c a n c e  l e v e l .
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Other  d i f f e r e n c e s  in mean r e t u r n s  by y e a r  e x i s t  when r e t u r n s  a r e  
grouped by marke t ing s t r a t e g y  w i th in  each y e a r  (Table  13) .  The h i g h e s t  
mean r e t u r n  in each y e a r  r e s u l t e d  from m arke t ing  s t r a t e g y  code numbers:
2 ($5.31 per  b u s h e l ) ,  1 ( $ 6 .2 0 ) ,  6  ( $ 7 . 0 0 ) ,  1 ( $ 6 .5 2 ) ,  and 2 ($6.91 )  in 
t h e  1975-1976, 1976-1977,  1977-1978, 1978-1979,  and 1979-1980 marke t ing  
y e a r s ,  r e s p e c t i v e l y .  However, t h e s e  f i v e  mean r e t u r n s  were not  
s i g n i f i c a n t l y  g r e a t e r  than means of s e ve ra l  o t h e r  m arke t ing  s t r a t e g i e s  
w i th in  each y e a r  (Table 14 ) .  That i s ,  t h e  p e rc e n ta g e s  of  the  28 
s t r a t e g i e s  which were in t h e  group of  maximum or  no t  s i g n i f i c a n t l y  
d i f f e r e n t  from maximum mean r e t u r n s  were 21 .4  (1975-1976) ,  10.7 (1976— 
1977) ,  32.1 (1977-1978) ,  60.1 (1978-1979) ,  and 60.1 (1979-1980)  
p e r c e n t .  Forward c o n t r a c t  dominated s t r a t e g i e s  (code numbers 2, 7, and 
1 2 ) were among the  maximum mean r e t u r n s  group in fou r  of  the  f i v e  
y e a r s .  E igh t  o t h e r  s t r a t e g i e s  (code numbers 1 , 3,  4 ,  6 , 8 , 9,  10,  and 
1 1 ) were among maximum mean r e t u r n s  s t r a t e g i e s  in t h r e e  of  the  f i v e  
y e a r s .
Had a p roducer  used marke t ing  s t r a t e g y  code numbers:  2 in 1975-
1976, 1 in 1976-1977,  6  in 1977-1978, 1 in 1978-1979, and 2 1979-1980, 
t h e  r e s u l t i n g  mean and v a r i a n c e  would have been $6.27  and $.82 pe r  
b u s h e l ,  r e s p e c t i v e l y .  Compared with the  mean and v a r i a n c e  of m arke t ing  
s t r a t e g y  code number 2 , t h e  marke t ing  s t r a t e g y  which y i e l d e d  the  h i g h e s t  
mean r e tu r n  over  t h e  f i v e - y e a r  p e r i o d ,  1975-1979,  changing s t r a t e g i e s  
w i th in  each y e a r  added $.27 pe r  bushel  t o  t h e  mean r e tu r n  and $.10 per  
bushel t o  t h e  v a r i a n c e .
Another  i n c e n t i v e  f o r  p roducers  t o  devo te  r e s o u r c e s  t o  deve lop ing  a 
formal  m a r k e t i n g - d e c i s i o n  p roces s  i s  t h e  d i f f e r i n g  v a r i a b i l i t y  of  
r e t u r n s  from the  28 m arke t ing  s t r a t e g i e s .  Ranges of  va r i a n c e s  of
1
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7
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11
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13
14
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16
17
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19
20
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Means and V ariances o f Estimated Returns from S e lec ted  Soybean Marketing S t r a t e g ie s ,  By S tra tegy  and By Year, Group 2 (100-1225
A cres), N ortheast L ou isian a , 1975-1979.
1975-1976
Duncan's
Range M ultiple
Mean Variance Tow High Range Test
•D ollars per Bushel
4.66 .13 4.40 4.91 EFG
5,31 .18 4.68 5.94 A
4.62 .29 3.90 5.75 G
4.68 .14 4.10 5.46 EFG
4.70 .08 4.25 5.68 DEFG
4.91 .17 4.15 5.84 BCDEFG
5.05 .12 4.38 5.89 AB
4.87 .10 4.60 5.65 BCDEFG
5.13 .12 4.60 5.69 A
4.88 .10 4.25 5.64 BCDEFG
4.92 .07 4.35 5.61 BCDEFG
5.07 .11 4.25 5.81 AB
4.70 .75 4.12 6.15 DEFG
4.65 .06 4.18 5.13 EFG
4.64 .07 4.02 5.41 FG
4.63 .15 3.85 5.70 FG
4.60 .12 3.85 5.32 G
4.83 .11 3.94 5.66 BCDEFG
4.98 .16 4.04 6.01 ABCDE
4.60 .12 3.85 5.32 G
4.83 .11 3.94 5.66 BCOEFG
4.94 .18 3.94 6.02 BCDEF
4.73 .21 3.63 5.84 DEFG
4.82 .13 3.93 5.75 BCDEFG
4.98 .11 4.25 5.82 ABCDE
4.70 .35 3.44 5.88 OEFG
4.74 .36 3.38 6.08 CDEFG
4.94 .18 3.94 6.02 BCDEF
1976-1977
Duncan's
Range M ultip le
Mean Variance Tow H igh Range Test2 /
Bushel--------
6.20 .04 6.05 6.35 A
5.53 .77 4.71 6.67 BCDE
4.78 1.03 3.91 6.31 J
5.22 .42 4.64 6.32 EFGH
5.64 .19 3.91 6.33 BCD
4.74 .42 4.17 6.29 J
4.87 .24 4.41 6.26 IJ
5.98 .17 5.09 6.26 AB
5.72 .17 5.07 6.26 B
5.04 .25 4.57 6.29 GHI
5.19 .15 4.78 6.29 FGH
5.49 .19 4.25 6.01 BCDEF
4.79 1.14 4.15 6.28 J
5.69 .05 5.38 6.29 BC
5.22 .16 4.67 6.28 EFGH
4.74 .49 3.95 6.27 J
5.73 .23 5.28 5.99 B
5.51 .26 4.90 5.94 BCDEF
5.32 .36 4.52 5.92 DEFG
5.95 .18 4.98 6.34 AB
5.44 .22 5.22 6.26 BCEDF
5.52 .46 5.00 6.27 BCDE
5.29 .56 4.46 5.77 EFGH
5.45 .30 4.79 5.93 BCDEF
5.49 .21 . 4.91 6.06 BCDEF
5.27 .10 3.14 5.83 EFGH
5.03 .96 3.43 5.59 HIJ
5.25 .41 3.25 5.87 EFGH
(Continued)
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Means and V ariances o f  E stim ated Returns from S e lec ted  Soybean Marketing S tr a te g ie s ,  By S trategy  and By Year, Group 2 (100-1225
A cres), N ortheast L ou isian a , 1975-1979.
1977-1978________     1978-1979
Duncan's Duncan's
Range M ultip le  Range M ultip le
Mean Variance Low HIgh Range T estS ' Mean Variance Low High Range T est=1
— D o lla rs  per Bushel— —
5.29 .27 4.92 5.66 GHI
6.33 .71 5.02 7.08 ABCDE
6.97 2.00 5.25 9.06 AB
6.40 .93 5.14 7.90 ABCD
5.88 .33 5.03 6.78 BCDEFG
7.00 .81 5.60 8.43 A
6.94 .2 8 5.93 7.83 AB
5.99 .05 5.94 6.68 BCDEF
5.58 .06 5.94 6.70 EFGH
6.60 .44 5.50 7.81 ABC
6.52 .26 5.59 7.40 ABC
6.29 .22 4.28 6.31 ABCDE
4.43 3.80 4.13 7.28 0
5.64 .12 5.08 6.22 EFGH
6.19 .2 9 5.18 7.34 BCDEF
6.76 .92 5.30 8.50 AB
5.01 .68 4.06 5.41 HI
5.35 .64 4.53 5.86 GH
5.80 .64 5.01 6.36 DEFG
5.29 .27 4.92 5.66 GHI
5.29 .27 4.92 5.66 GHI
5.29 .27 4.92 5.66 GHI
5.15 1.46 3.65 5.68 HI
5.39 .71 4.43 5.94 GH
5.46 .26 4.10 6.41 FGH
4.72 2.47 2.71 5.32 IJ
5.06 2.51 3.03 4.61 HI
5.48 .83 4.68 6.25 FGH
’D ollars per Bushel
6.52 .01 6.47 6.58 A
5.90 .07 5.51 6.31 ABCD
5.96 .22 5.11 6.50 ABCD
6.14 .10 5.58 6.49 AB
6.30 .06 5.25 6.50 AB
5.86 .12 5.24 6.37 ABCDE
5.85 .06 5.36 6.25 ABCDE
6.10 .03 5.78 6.23 AB
6.35 .03 5.79 6.24 AB
5.97 .08 5.51 6.38 ABCD
6.03 .04 5.63 6.34 ABC
6.01 .23 4.25 6.09 ABC
4.62 .90 4.11 6.22 G
6.11 .02 5.82 6.33 AB
5.92 .04 5.38 6.27 ABCD
5.73 .11 4.93 6.28 BCDE
5.18 .65 3.45 6.30 EFG
5.69 .66 4.98 6.14 COE
5.54 .66 4.72 5.97 CDE
6.52 .01 6.47 6.58 A
6.52 .01 6.47 6.58 A
6.52 .01 6.47 6.58 A
5.37 1.56 3.26 6.00 CDEF
5.61 .73 4.83 6.09 COE
5.74 .26 5.27 6.10 BCDE
5.27 2.59 4.03 6.21 DEF
5.04 2.66 3.57 5.85 FG
5.41 .87 4.55 5.96 CDEF
(Continued)
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Table 13. Means and V ariances o f Estim ated Returns from S e le c ted  Soybean Marketing S t r a t e g ie s ,  By S tra tegy  and By Year, Group 2 (100-1225
A c res), N ortheast L ou is ian a , 1975-1979.
1979-1980 1975-1979
Market
S tra tegy
Number!/ Mean
Ranqe
Variance
Duncan's
M ultip le  
Low HI gh Range T e s t! / Mean
Ranqe
Variance
Duncan's
M ultip le  
Low High Range T est? /
Bushel------- -
1 6.28 .01 6.26 6.30 ABC 5.79 .60 4.40 6.58 AB
2 6.91 .08 6.52 7.48 A 6.00 .72 4.68 7.48 A
3 6.35 .12 5.83 6.89 AB 5.74 1.54 3.90 9.06 AB
4 6.34 .05 5.98 6.69 Ab 5.76 .80 4.10 7.90 AB
5 6.31 .01 6.12 6.50 AB 5.77 .48 3.91 6.78 AB
6 6.56 .06 6.05 7.08 AB 5.81 1.10 4.15 8.43 AB
7 6.70 .05 6.26 7.26 A 5.88 .85 4.38 7.83 AB
8 6.49 .06 6.44 7.16 AB 5.89 .49 4.60 7.16 AB
9 6.73 .05 6.45 7.15 A 5.90 .67 4.60 7.15 AB
10 6.52 .04 6.12 6.94 AB 5.80 .70 4.25 7.81 AB
11 6.56 .03 6.21 6.97 AB 5.84 .56 4.35 7.40 AB
12 6.70 .29 4.39 6.84 A 5.91 .76 4.25 6.84 AB
13 4.46 3.91 4.02 6.29 F 4.60 2.90 4.02 6.29 F
14 6.14 .03 5.81 6.52 ABC 5.65 .35 4.18 6.52 ABCD
15 6.17 .04 5.67 6.71 ABC 5.63 .49 4.02 7.34 ABCD
16 6.17 .09 5.52 6.91 ABC 5.61 1.03 3.85 8.50 ABCD
17 5.68 .81 4.69 5.97 CD 5.42 .46 3.45 6.30 COE
18 5.89 .83 4.91 6.34 BC 5.47 .54 3.94 6.34 COE
19 6.22 .86 4.98 6.76 ABC 5.61 .45 4.04 6.76 ABCD
20 5.68 .81 4.69 5.97 CD 5.62 .89 3.85 6.58 ABCD
21 5.89 .83 4.91 6.34 BC 5.70 .68 3.94 6.58 ABC
22 5.98 .86 4.83 6.76 BC 5.72 .68 3.94 6.76 ABC
23 5.53 1.17 4.02 6.13 D 5.24 1.29 3.26 6.13 OE
24 5.89 .92 4.83 6.41 BC 5.76 .54 3.93 6.41 AB
25 6.32 .33 5.71 6.85 ABC 5.69 .32 4.10 6.85 ABC
26 5.08 2.25 3.29 5.82 E 5.21 2.48 2.71 6.21 OE
27 5.27 2.34 3.19 6.01 OE 5.06 2.33 3.03 6.08 E
28 5.98 .86 4.83 5.65 BC 5.47 .71 3.25 6.65 COE
jy  D escrip tions of each m arketing s tra te g y  code number are  presented  1n Table 7 and Table B.
2/ Means with the  same l e t t e r  a re  no t s ig n if ic a n tly  d i f fe r e n t  a t the .01 level of s ig n if ic a n c e
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r e t u r n s  w i th in  each m arke t ing  y e a r  from t h e s e  s t r a t e g i e s  were:  $ .06  t o
$ .75  pe r  bushel  (1975-1976) ,  $ .04 t o  $1.14  (1976-1977) ,  $ .05  to  $3.80 
(1977-1978) ,  $.01 t o  $2 .66 (1978-1 979) ,  and $.01 t o  $4.91 (1979-1980) 
(Table  13 ) .  I f  v a r i a n c e  d e a l t  wi th  only t h e  amount of  d i s p e r s i o n  above 
t h e  mean, then i n c r e a s e d  v a r i a t i o n  would be b e n e f i c i a l  t o  soybean 
p r o d u c e r s .  However, v a r i a n c e  i s  a measure of  d i s p e r s io n  both above and 
below t h e  mean va lue .  That i s ,  t h e  i n c r e a s i n g  range in v a r i a n c e  of  
r e t u r n s  in t h e  s tudy  p e r io d  i n d i c a t e d  o p p o r t u n i t i e s  e x i s t e d  f o r  both 
r e l a t i v e l y  "high" and r e l a t i v e l y  "low" r e t u r n s  and v a r i a n c e s  of r e t u r n s .
j
I f  p roducers  could d i s t i n g u i s h  wi th  c e r t a i n t y  when o p p o r t u n i t i e s  
f o r  r e l a t i v e l y  "high" p r i c e s  would e x i s t ,  t h e  p roducers  could b e n e f i t  
from i n c r e a s i n g l y  v a r i a b l e  p r i c e s .  However, such c e r t a i n t y  does no t  
e x i s t  in the  soybean m arke t ,  p a r t i c u l a r l y  a t  the  p roducer  l e v e l .
In s t e a d  of  p l a c i n g  m arke t ing  d e c is ion  making in t h e  ca te g o ry  of  
h o p e l e s s n e s s ,  i n c e n t i v e  i s  placed on o b t a i n i n g  and us ing  market 
in fo rm a t ion  concern ing  t h e  r e l a t i o n s h i p s  of  p r i c e  de te rm in a n t s  and th e  
impacts  on product  p r i c e  which changes in t h e s e  p r i c e  d e te r m i n a n t s  a re  
l i k e l y  t o  cause .  Also,  v a r i a b i l i t y  in product  p r i c e s  and gross  r e t u r n s  
u n d e r s c o r e s  t h e  impor tance  of  p roducers  of knowing t h e i r  p roduct ion  
c o s t s  (which farm management a g r i c u l t u r a l  economists  have long 
emphas ized) .
I f  a soybean p roduce r  i s  t o  choose h i s  m arke t ing  s t r a t e g i e s  
o b j e c t i v e l y  and w i s e l y ,  he needs t o  be knowledgeable  of  h i s  c o s t s  of  
p roduc t ion  i n c l u d in g  v a r i a b l e  and f i x e d  c o s t s  and compare t h e s e  c o s t s  
w i th  p o t e n t i a l  r e t u r n s  from a l t e r n a t i v e  marke t ing s t r a t e g i e s .  P r o f i t  
maximizing p roducers  w i l l  choose t h e  s t r a t e g y  which promise t h e  h ig h e s t  
e xpec ted  r e tu r n  on t h e  ave rage  (given h i s  r i s k  p r e f e r e n c e s ) .
Table 14. Maximum Mean Returns and Mean Returns Not S ig n if ic a n t ly  Less Than Maximum Mean R eturns, By Year and Marketing S tra teg y , Group 2 (100-
1 ,225 A cres), N ortheast L ou is ian a , 1975-1979.
1975-1976 1976-1977 1 1975:1978
Marketing
Stra tegy
Number-!/ Mean Variance
Marketing
S tra tegy
Number!/ Mean Variance
Marketing
S tra tegy
Number!/ Hean Variance
-D o llars per Bushel- -D o lla rs  per Bushel- -D o lla rs  pe Bushel-
2 5.31 .18 1 6.20 .04 6 7.00 .81
9 5.13 .12 8 5,98 .17 3 6.97 2.00
12 5.07 .11 20 5.95 .18 7 6.94 .28
7 5.05 .12 Range 5.95-5 .20 .0 4 -.1 8 16 6.76 .92
19 4.98 .16 Percent of Total 10 6.60 .44
25 4.98 .11 Number of S tra te g ie s  10.7 11 6.52 .26
Range 4.98-5.31 .1 1 -.1 8 4 6.40 .93
Percent of Total 2 6.33 .71
Number of S tra te g ie s  21.4 12 6.29 .22
Range 6.29-7 .00 .22-2 .00
Percent of Total
Number o f S tra te g ie s  32.1
(Continued)
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Table 14. Maximum Mean Returns and Mean Returns Not S ig n if ic a n t ly  Less Than Maximum Mean R eturns, By Year and Marketing S tra teg y , Group 2 (100'
1 ,225 A cres), Northeast L ou isian a , 1975-1979. (Continued)
1978-1979 1979-1980 ' 1975-1979
Marketing
S tra tegy
Number-!/ Mean Variance
Marketing
S tra tegy
Number-!/ Mean Variance
Marketing
S tra tegy
Number-!/ Mean Variance
1
-D o llars
6.52
per Bushel- 
.01 2
-D o llars per Bushel- 
6.91 .08 2
-D o lla rs  per Bushel- 
6.00 .72
20 6.52 .01 9 6.73 .05 12 5.91 .76
21 6.52 .01 7 6.70 .05 9 5.90 .47
22 6.52 .01 12 6.70 .29 8 5.89 .49
9 6.35 .03 11 6.56 .03 7 6.88 .85
5 6.30 .06 6 6.56 .06 11 5.84 .56
4 6.14 .10 10 6.52 .04 6 5.81 1.10
14 6.11 .02 8 6.49 .06 10 5.80 .70
8 6.10 .03 3 6.35 .12 1 5.79 .60
11 6.03 .04 4 6.34 .05 5 5.77 .48
12 6.07 .23 25 6.32 .33 24 5.76 .58
10 5.97 .08 5 6.31 .01 4 5.76 .80
3 5.96 .22 1 6.28 .01 3 5.74 1.54
15 5.92 .04 19 6.22 .86 22 5.72 .68
2 5.90 .07 16 6.19 .09 21 5.70 .68
6 5.86 .12 15 6.17 .04 25 5.69 .32
7 5.85 .06 14 6.14 .03 14 5.65 .35
Range 5.85-6.52 .0 1 -.2 3 Range 6.14-6.91 .01 -.86 15 5.63 .49
Percent of Total 
Number of S tra te g ie s  60.1
Percen t of Total 
Number of S tra te g ie s  60.1
20 5.62 
19 5.61 
16 5.61 
Range 5 .61-6 .00  
Percent o f Total 
Number of S tra te g ie s  75.0
.89
.58
1.03
.32 -1 .54
SOURCE: Computed
\J D escrip tions of m arketing s t r a te g ie s  code numbers are  p resen ted  in Tables 7 and 8. 
2 /  The to ta l  number of m arketing s t r a te g ie s  is  28 (Table 13).
100
To demons t ra te  t h e  importance of  knowing p roduc t ion  c o s t s ,  
e s t i m a t e s  of  r e t u r n s  above p roduct ion  c o s t s  and r e t u r n s  above p roduc t ion  
and overhead c o s t s  u s ing  th e  f i v e - y e a r  mean r e tu r n  from each of  t h e  1 2  
m arke t ing  s t r a t e g i e s  in Table  10 a re  p r e s e n te d  in t h e  f o l l o w in g  s e c t i o n .
E s t im ated  Residual  a f t e r  
P roduc t ion  Costs and 
Overhead C o s t s ,  Group 2
Two cases  a re  c o n s id e r e d  t o  e s t i m a t e  the  impact  of  m arke t ing  
s t r a t e g y  mean r e t u r n s  on Group 2producer  income a f t e r :  a)  p roduc t ion
c o s t s ,  and b) a f t e r  both p roduct ion  and overhead c o s t s  a re  p a id .  The 
fo l l o w i n g  assumpt ions  were used t o  e s t i m a t e  t h e  r e s i d u a l  above 
p ro d u c t io n  c o s t s  f o r  t h e  Lou is iana  M is s i s s i p p i  De l ta  a r e a .  Three l e v e l s  
of  soybean a c reage  were used:  400, 775, and 1,000 a c re s  of  
p redom inan t ly  c la y  s o i l s .  Two equipment  s i z e s ,  fou r - row and s ix - r o w ,  
were used on th e  400 and 775 a c re  s i t u a t i o n s ;  only s ix - row  equipment was 
used on th e  1,000 a c r e s .  Three y i e l d  l e v e l s  were assumed,  t h e  f o u r -  
p a r i s h  (Concord ia ,  Eas t  C a r r o l l ,  Madison, and Tensas)  ave rage  y i e l d  pe r  
a c r e  f o r  t h e  1975-1979 p e r i o d ;  and ten p e rc e n t  above and below t h i s  
f i v e - y e a r  average  y i e l d  (Appendix D, Table 1 ) .
Based upon t h e s e  a s su m p t io n s ,  product ion  c o s t s  per  bushel were 
d e r iv e d  and deducted from th e  mean r e tu r n  from each of  t h e  1 2  m arke t ing  
s t r a t e g i e s  d e s c r i b e d  in Table  10. This  r e s i d u a l  was m u l t i p l i e d  by t o t a l  
p roduc t ion  in bushe ls  t o  y i e l d  a r e s i d u a l  r e t u r n  above p roduc t ion  
c o s t s .  The f i v e - y e a r  means of r e s i d u a l  r e t u r n s  above p r oduc t ion  c o s t s  
and means above both p roduc t ion  and overhead c o s t s  a r e  p r e s e n t e d  in 
Tab les  15, 16, and 17 f o r  400, 775, and 1,000 a c re  s i t u a t i o n s ,  
r e s p e c t i v e l y .
Table 15. Estimated F1v*.Tear Mean Returns by Marketing S trategy , 400 Acre. Clay S o d , Soybean Farm, Northeast Louisiana, 1975-1979.
Residual Return Above
Production Costs1/ Production and Overhead Costs*1/
Narketlng Strategy 
Code Nuxber-s/
Minus 
Ten Percent!/
Four-Parish hlus .. 
Averagw Ten Percent!/
Minus Four-Parish 
Ten Percent Average
Plus 
Ten Percent
'Dollars'
Four-Sou Equipment
1 14603 20656 27181 •6105 -51 6474
2 16674 22973 29662 -4034 2265 8956
3 14044 20081 26407 •6663 •626 5699
4 14245 20286 26681 •6463 -422 5944
5 14349 20388 26837 •6359 •320 6129
6 14819 20934 27351 •5889 226 6643
7 15506 21692 28195 •5202 984 7487
8 15906 22123 28714 •4802 1415 8006
9 15973 22197 28795 -4735 1489 8087
10 14711 20806 27240 •5997 98 6532
11 15128 21265 27756 -5580 557 7048
12 16072 22307 28917 -4636 1559 8209
Six Row Equipment 
1 18342 24396 30921 •2366 3688 10213
2 20414 26712 33401 •294 6004 12693
3 17784 23821 30146 •2924 3113 9438
4 17984 24026 30421 -2724 3318 9713
5 18088 24127 30576 •2620 3419 9868
6 18558 24674 31090 -2150 3966 10382
7 19245 25434 39134 •1463 4723 11226
8 19645 25862 32453 -1063 5154 11745
9 19712 25936 32534 -996 5228 11826
10 18450 24545 30979 •2258 3837 10271
11 18867 25004 31495 -1841 4296 10787
12 19811 26046 32656 -897 5338 11948
1/ llitoi, Kenneth and Donald Huffman, Projected Costs and Returns Cotton-Soybeans-Corn. Northeast Red S1«er. and Central Areas Louisiana. 
19797 1978. 1974, D.A.E. Research Report Nos. M/, 528, 511, Department of Agricultural Economics and Agribusiness, Louisiana State University. 
Baton Rouge, Louisiana, January 1979, January 1978, and October 1976. See Appendix D Table 7 for items Included In budgets.
1/ Overhead costs were based upon Hiffman, Donald C. and Brian E. McManus. Overhead Costs and labor on Louisiana Fares. D.A.E. Research 
Report No. 599, Department of Agricultural Economics and Agribusiness, Louisiana State University. Baton Rouge, Louisiana,June 1982. See 
Appendix D Table 8 for items Included In overhead budgets.
3/ Descriptions of marketing strategy code numbers are presented In Table 7.
4/ Four-parish average yields uere calculated by summing the parish average annual yields for Concordia. Cast Carroll, Hadlsoi. and Tensas 
parishes and dividing by four. The parish average annual yields are from Fielder, Lonnie, Agricultural Statistics and Prices for Louisiana 
1974-1980. D.A.E. Research Report No. 583, Department of Agricultural Economics and Agribusiness, Louisiana State University, baton Rouge. 
Louisiana, August 1981.
5/ Plus and minus refer to yetld per acre levels uhlch are ten percent above and below the four-parish average yield level.
Table 16. Estim ated F ive-Y ear Mean Returns by M arketing S tra teg y , 775 A ere. Clay S o i l ,  Soybean Farm, Northeast L ou isian a , 1975-1979.
Residual Return Above
Production C osts*/ Production and Overhead Costs'-/
Marketing S tra tegy  
Code Number^/
Minus . .  
Ten Percen t^/
T our-Parish Plus 
Average^/ Ten Percent^/
Minus Four-Parish 
Ten Percent Average
Plus 
Ten Percent
Four-Row Equipment
1 28294 40022 52664 7586 19314 31956
2 32307 44510 57469 11599 23802 36761
3 27212 38908 51164 6504 18200 30456
4 27599 39305 51694 6891 18597 30988
5 27801 39502 51966 7093 18794 31288
6 28712 40560 52993 8004 19852 32285
7 30042 42028 54628 9334 14338 33920
8 30817 42864 55633 10109 22156 34925
9 30947 43006 55791 10239 22298 35083
10 28503 43011 52778 7795 19603 32070
11 29310 41200 53777 8602 20493 33069
12 31139 43220 56026 10431 22512 35318
Six Row Equipment
1 35538 47267 59909 14830 26559 39201
2 39551 41754 64714 18843 31046 44006
3 34456 46153 58409 13748 25445 37701
4 34844 46550 58940 14136 25842 38232
5 35046 46746 59241 14338 26038 38533
6 35957 47805 60238 15249 27097 39530
7 37287 49273 61873 16579 28565 41165
8 38067 50108 62877 17354 29400 42169
9 38192 50251 63035 17484 29543 42327
10 35748 47556 60022 15040 26848 39314
11 36555 48445 61022 15847 27737 40314
12 38384 50465 63270 17676 29757 42562
1 / Paxton, Kenneth and Donald Huffman, P ro jected  Costs and Returns Cotton-Soybeans-Com. N ortheast Red R iv er, and C entral Areas L ouisiana. 
19707 1978. 1974. D.A.E. Research Report Nos. 5 4 /, 528, 511, Department of A g ricu ltu ra l Economics and A gribusiness, Louisiana S ta te  U n iv ersity , 
ftaton Rouge, L ouisiana, January 1979, January 1978, and October 1976. See Appendix D Table 7 fo r items included in budgets.
2j  Overhead c o s ts  were based upon Huffman, Donald C. and Brian E. McManus, Overhead Costs and Labor on Louisiana Farms. D.A.E. Research 
Report No. 599, Department of A g ricu ltu ra l Economics and A gribusiness, Louisiana S ta te  U n iv ersity , baton ftouge, L ouisiana, June 1982. See 
Appendix D Table 8 fo r  items included in overhead budgets.
3/ D escrip tions of m arketing s tra te g y  code numbers a re  p resen ted  in Table 7,
4 /  Four-parish  average y ie ld s  Mere c a lc u la te d  by summing the  p a rish  average annual y ie ld s  fo r Concordia, E ast C a rro ll ,  Madison, and Tensas 
parish es and d iv id in g  by fo u r. The p a rish  average annual y ie ld s  a re  from F ie ld e r ,  Lonnie, A g ricu ltu ra l S t a t i s t i c s  and P ric es  fo r  Louisiana 
1974-1980. D.A.E. Research Report No. 583, Department of A g ricu ltu ra l Economics and A gribusiness, Louisiana S ta te  U n iv e rs ity , baton Rouge, 
Louisiana, August 1981.
V  Plus and minus r e fe r  to  y e ild  per acre  le v e ls  which are  ten percent above and below th e  fo u r-p a r ish  average y ie ld  le v e l .
Table 17. Estim ated Five-Y ear Mean Returns by M arketing S tra teg y , 1000 A cre, Clay S o i l ,  Soybean Farm, N ortheast L o u is ian a , 1975-1979.
Residual Return Above
Production C osts*/ Production and Overhead Costs*/
M arketing S tra tegy  
Code Number-c/
Minus . .  
Ten P e rcen t^ /
F our-Parish
Average^/
N us 
Ten P ercen t^/
Minus F our-Parish  
Ten Percent Average
Plus 
Ten Percent
•-uui i<aTi
Six-Row Equipment
1 45856 60990 77302 21843 36977 53289
2 51034 66780 83502 27021 42767 59489
3 44460 59552 75366 20447 35539 51353
4 44960 60064 76052 20947 36051 52039
5 45220 60318 76440 21207 36305 52427
6 46396 61684 77726 22383 37671 53713
7 48112 63578 79836 24099 39565 55823
8 49112 64656 81132 25099 40643 57119
9 49280 64840 81336 25267 40827 57323
10 46126 61362 77448 22113 37349 53435
11 47168 62510 78738 23155 38497 54725
12 49528 65116 81639 25515 41103 57626
1 / Paxton, Kenneth and Donald Huffman, P ro jec ted  C osts and Returns Cotton-Soybeans-Com . N ortheast Red R iver, and C entral Areas L ouisiana. 
19707 1978. 1974. D.A.E. Research Report Nos. 547, 528, 511, Department o f A g ricu ltu ra l Economics and A gribusiness, L ouisiana S ta te  U n iv e rs ity , 
baton Rouge, L ouisiana , January 1979, January 1978, and October 1976. See Appendix 0 Table 7 fo r  items Included 1n budgets.
Z] Overhead c o s ts  were based upon Huffman, Donald C. and Brian E. McManus, Overhead Costs and Labor on Louisiana Farms. D.A.E. Research 
Report No. 599, Department of A g ricu ltu ra l Economics and A gribusiness, L ouisiana S ta te  U n iv e rs ity , Baton Rouge, L ouisiana , June 1982. See 
Appendix D Table 8 fo r  Items Included in overhead budgets.
3/ D escrip tions of m arketing s tra te g y  code numbers are  p resen ted  1n Table 7.
4 / F our-parish  average y ie ld s  were ca lc u la te d  by summing th e  p a rish  average annual y ie ld s  fo r Concordia, East C a r ro ll ,  Madison, and Tensas 
p arish es and d iv id in g  by fo u r. The p arish  average annual y ie ld s  are  from F ie ld e r ,  Lonnie, A g ricu ltu ra l S t a t i s t i c s  and P ric e s  fo r  Louisiana 
1974-1980. D.A.E. Research Report No. 583, Department of A g ricu ltu ra l Economics and A gribusiness, Louisiana S ta te  U ilv e r s l ty , Baton Rouge, 
L ouisiana, August 1981.
5./ Plus and minus r e fe r  to  y e lld  per acre  le v e ls  which a re  ten percent above and below the  fo u r-p arish  average y ie ld  le v e l .
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The r e s i d u a l  above p roduc t ion  and overhead c o s t s  r e p r e s e n t s  the  
amount l e f t  t o  t h e  farm fam i ly  t o  pay l i v i n g  expenses ,  income t a x e s ,  and 
l and  c o s t s .  Re turns  from t h e  12 marke t ing  s t r a t e g i e s  in a l l  t h r e e  
ac reage  l e v e l s  (400,  775, and 1,000 a c r e s )  exceeded p roduct ion  c o s t s .  
Re tu rns  from t h e  12 m arke t ing  s t r a t e g i e s  a t  t h e  775 and 1,000 ac re  
l e v e l s  were g r e a t e r  than both p roduct ion  and overhead c o s t s .
None of t h e  12 m arke t ing  s t r a t e g i e s  gene ra ted  r e t u r n s  above 
p roduc t ion  and overhead c o s t s  in t h e  400 a c re  low y i e l d  s i t u a t i o n  
whether  fo u r  or  s i x  row equipment were used.  Also,  r e t u r n s  from 
m arke t ing  s t r a t e g y  code numbers 1, 3, 4,  and 4 were below p roduc t ion  and 
overhead c o s t s  in t h e  400 a c r e ,  four- row equipment;  and average  y i e l d  
s i t u a t i o n s .  Re turns  from th e  remaining marke t ing  s t r a t e g i e s ,  y i e l d  
l e v e l s ,  and equipment  s i t u a t i o n s  f o r  the  400 a c re  farm were above 
p roduc t ion  and overhead c o s t s .  Moreover,  each marke t ing  s t r a t e g y  ex c ep t  
code numbers 3, 4, and 5 in t h e  400 a c r e ,  h ig h e r  y e i l d ,  and s ix - ro w  
equipment  case  exceeded both p roduc t ion  and overhead c o s t s  and t h e  f i v e -  
y e a r  mean lower f am i ly  l i v i n g  budge t ,  $9 ,948 .— /  Family l i v i n g  budgets  
f o r  n o n m et ropo l i ta n  a r e a s  of  t h e  South a r e  p r e s e n te d  in Appendix D,
Table  2.
On th e  775 ac re  farm,  m arke t ing  s t r a t e g i e s  1, 3, 4, 5, 6 , 7, 10, 
and 1 1  d id  not  g e n e ra te  r e t u r n s  above th e  f i v e - y e a r  mean lower fami ly  
l i v i n g  budget  ($9 ,948)  u s ing  four- row equipment  and p roducing  a t  the  
lower y i e l d  l e v e l .  None of  t h e  m arke t ing  s t r a t e g i e s  ge ne ra te d  r e t u r n s  
exceed ing  th e  f i v e - y e a r  mean i n t e r m e d i a t e  fami ly  l i v i n g  budget  ($15 ,455)
12 /  Uni ted  S t a t e s  Department of Labor ,  Bureau of  Labor 
S t a t i s t i c s .  Family Budget Levels  in t h e  Southwest .  D a l l a s ,  Texas,  
1975-1979.
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in t h e  four- row equipment ,  low y i e l d  c a se .  Only m arke t ing  s t r a t e g y  code 
number 7 f a i l e d  t o  g e n e ra te  r e t u r n s  above $15,455 in t h e  fou r - row 
equipment ,  average  y i e l d  s i t u a t i o n .  For t h e  fou r - row equipment ,  above 
average  y i e l d  c a s e ,  a l l  1 2  marke t ing  s t r a t e g i e s  y i e l d e d  r e t u r n s  above 
th e  f i v e - y e a r  mean h ig h e r  l eve l  ($21 ,8 17) .
Only marke t ing  s t r a t e g i e s  2, 7, 8 , 9, and 12 ge ne ra te d  r e t u r n s  
e xceed ing  th e  i n t e r m e d i a t e  fami ly  l i v i n g  budget ($15,455)  in t h e  lower 
y i e l d  l e v e l ,  s ix - row  equipment c a s e .  For ave rage  and above average  
y i e l d  l e v e l s  us ing  s ix - row  equipment ,  a l l  1 2  m arke t ing  s t r a t e g i e s  
g e n e ra te d  r e t u r n s  above t h e  h ig h e r  f am i ly  budget  l e v e l ,  $21,817.
For  the  1,000 a c re  farm,  only marke t ing  s t r a t e g i e s  3 ,  4, and 5 in 
t h e  lower y i e l d  case  ge ne ra te d  r e t u r n s  above th e  below family  l i v i n g  
budget  $21,817.
These r e s u l t s  i n d i c a t e  t h a t  cho ice  of  m arke t ing  s t r a t e g y  can have 
an impact  on t h e  p roduce rs  a b i l i t y  t o  cover  p roduc t ion  and overhead 
c o s t s  as well  as p r o v id in g  an income f o r  t h e  farm f am i ly .  The impacts 
of  a c r e a g e ,  y i e l d  l ev e l  and s i z e  of  equipment  a r e  much l a r g e r ,  however.
CHAPTER V
THE ECONOMETRIC MODEL
The p rev io u s  c h a p t e r  p rov id ed  e s t i m a t e s  of  means and v a r i a n c e s  of 
r e t u r n s  from 41 a l t e r n a t i v e  m arke t ing  s t r a t e g i e s  du r in g  t h e  1975-1979 
p e r i o d .  These d a ta  i n d i c a t e d  a r e l a t i v e l y  high l eve l  of  p r i c e  
v a r i a b i l i t y  e x i s t e d  over  t h e  f i v e - y e a r  p e r io d  in farm le v e l  soybean 
p r i c e s .  Ana ly s i s  of  soybean p r i c e  v a r i a t i o n  a t  t h e  farm l ev e l  i s  
complex,  in p a r t  due t o  t h e  j o i n t  p roduct  r e l a t i o n s h i p  e x i s t i n g  among 
soybeans and soybean p r o d u c t s ,  meal and o i l .  An econom etr ic  model was 
used as a too l  f o r  u n d e r s t a n d in g  th e  s y s t e m a t i c  components of soybean 
market  b e h a v io r .  The model used he re in  i s  based upon p rev io u s  work by 
Houck—'A Houck and Manrw^A Houck, Ryan, and Subotnik^A Matthews,  
Womack, and Hoffmarv^A
_]_/ Houck, James P. "A S t a t i s t i c a l  Model of  t h e  Demand f o r  
Soybeans ."  Jou rna l  of Farm Economics,  Vol. 46, No. 2 ,  May 1964, pp. 366- 
374.
_2/ Houck, James P. and J . S .  Mann. An Ana ly s i s  of  Domestic and 
F o r e i g i  Demand f o r  U.S. Soybeans and Soybean P r o d u c t s . Techn ica l  
B u l l e t i n  256,  A g r i c u l t u r a l  Experiment  S t a t i o n ,  U n i v e r s i t y  of  M inneso ta ,  
1968.
3 /  Houck, J . P . ,  M.E. Ryan, and A. Subo tn ik .  Soybeans and T he i r  
P r o d u c t s ,  M arke t s ,  Models ,  and P o l i c y . M inneapo l i s :  U n i v e r s i t y  of
Minnesota  P r e s s ,  1972.
4 /  Matthews,  J . L ,  A.W. Womack, and R.G. Hoffman. "Formula t ion  of 
Market F o r e c a s t s  f o r  t h e  U.S.  Soybean Economy wi th  an Econometr ic  
Model ."  F a t s  and O i l s  S i t u a t i o n , F0S-260,  United  S t a t e s  Department  of 
A g r i c u l t u r e ,  Economic R e s e a rc h ,  Washington,  D .C . ,  November 1971.
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Matthews-^/; and Meyers and Hack lander .—^  The major d i f f e r e n c e  between 
t h e s e  p rev ious  s t u d i e s  and the  use of  t h e  model in t h e  p r e s e n t  s tudy  i s  
t h e  focus upon t h e  farm l e v e l  soybean p r i c e  equa t ion  f o r  t h e  purposes  of 
improving the  "accuracy"  (in terms of minimizing the  range of the  farm 
l e v e l  soybean p r i c e  e q u a t i o n ' s  r e s i d u a l s )  of  t h e  model in p r e d i c t i n g  
h i s t o r i c  p r i c e s  in the  1955-1979 pe r iod  and making c o n d i t i o n a l  p r i c e  
e s t i m a t e s  f o r  t h e  1981-1985 p e r i o d .
Although c o n s i d e r a t i o n  was given to  economic theo ry  r e l e v a n t  t o  the  
soybean,  meal ,  and o i l  s e c t o r s  of  the  model,  the  focus of  t h i s  c h a p t e r  
was on p r o v id in g  a model u se fu l  f o r  farm le v e l  soybean p r i c e  f o r e c a s t i n g  
f o r  p r o d u c e r s ,  market  a n a l y s t s ,  p o l i c y  makers,  and o t h e r s  i n t e r e s t e d  in 
t h e  soybean marke t .  Thus ,  t h e  f i n a l  t e s t  of t h e  m ode l 's  v a l i d i t y  i s  
p ragm at ic  in n a t u r e .  That i s ,  a r e  t h e  model 's  r e s u l t s  s t a t i s t i c a l l y  
s i g n i f i c a n t  and com pa t ib le  wi th  economic r e a l i t y ?  Marschak adv ised  
economis ts  not  t o  be s a t i s f i e d  wi th  a p u re ly  e m p i r i c a l  f i t  when 
a d d i t i o n a l  e f f o r t  would y i e l d  s t r u c t u r a l  r e l a t i o n s h i p s . —/  Although 
t h e o r y  may appear  unnecessa ry  f o r  p r i c e  f o r e c a s t i n g  u n le s s  c e r t a i n  
s t r u c t u r a l  changes a re  expec ted  ( i . e .  one may assume t h i s  y e a r ' s  p r i c e
_5/  Matthews,  Jimmy L. "Cond i t iona l  Market F o r e c a s t s  and 
I m p l i c a t i o n s  f o r  the  U.S. Soybean Economy." F a t s  and O i l s  S i t u a t i o n , 
FOS-268, United S t a t e s  Department of A g r i c u l t u r e ,  Economic Research 
S e r v i c e ,  Washington,  D.C . ,  J u ly  1973.
6 /  Meyers ,  Wil l iam H. and Duane D. Hacklander .  An Econometr ic  
Approach t o  t h e  Ana ly s i s  of  Soybean and Soybean Product  M arke ts .  S t a f f  
R epo r t ,  Uni ted S t a t e s  Department of A g r i c u l t u r e ,  Nat ional  Economics 
D i v i s i o n ,  Economics,  S t a t i s t i c s ,  and Coopera t ive  S e r v i c e ,  Washington,  
D .C . ,  June 1979.
]_ / Marschak, J acob .  "Economic Measurements f o r  P o l i c y  and 
P r e d i c t i o n . "  S t u d ie s  in Econometr ic  Method, Cowles Commission f o r  
Research  in Economics,  Monogram 14, 1958, pp. 1-26.
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t o  be the  same as l a s t  y e a r ' s  p r i c e  and make a f a i r l y  a c c u r a t e  
p r e d i c t i o n  most of t h e  t i m e ) ,  s p e c i f y i n g  in advance what s t r u c t u r a l  
changes may occur  a t  some l a t e r  t ime i s  d i f f i c u l t .  By making a b roade r  
a n a l y s i s  of  economic r e l a t i o n s h i p s ,  a d d i t i o n a l  d e t a i l  may be added t o  
t h e  m odel ' s  s t r u c t u r e .
The s t r u c t u r e  of t h e  models used in t h i s  a n a l y s i s  i n c o r p o r a t e s  fou r  
e s s e n t i a l  f e a t u r e s  of t h e  soybean market :
1. Meal and o i l  a re  j o i n t  p roduc t s  from th e  c ru s h in g  of  soybeans.  
L i t t l e  change in the  q u a n t i t i e s  of meal and o i l  produced from 
c r u s h i n g  a bushel  of  soybeans has oc c u r r e d  in t h e  1955-1979 
p e r i o d .  Once annual  c rush has been de te rm ined ,  the  market 
s u p p l i e s  of  meal and o i l  a re  e s s e n t i a l l y  de te rmined .  These 
p roduc t s  move i n t o  end-use,  markets  (meal i n t o  t h e  feed and 
l i v e s t o c k  complex; o i l  i n t o  t h e  f a t s  and o i l s  s e c t o r s )  or  a re  
held  as i n v e n t o r i e s .  Thus, meal and o i l  s u p p l i e s  a re  l i n k e d  t o  
each o t h e r  and t o  t h e  q u a n t i t y  of  soybeans crushed in t h e  United 
S t a t e s .
2. Soybeans, mea l ,  and o i l  have m u l t i p l e  u s e s :  dom es t ic  ( c r u s h ) ,
e x p o r t ,  and i n v e n to r y  u s e s .  Thus, m u l t i p l e - m a r k e t  o u t l e t s  a re  
a v a i l a b l e  f o r  a l l  t h r e e  p r o d u c t s .
3. I n te rdependence  of  soybeans ,  meal ,  and oi l  with l a r g e r  economic 
s e c t o r s .  Once c ru s h e d ,  t h e  meal and o i l  components e n t e r  market 
channels  which a r e  e s s e n t i a l l y  independen t  of  each o t h e r .
Soybean meal i s  one of  s e ve ra l  h i g h - p r o t e i n  f eeds  u t i l i z e d  in 
t he  f e e d - 1 i v e s t o c k  s e c t o r .  Soybean o i l  i s  one of many e d i b l e  
v e g e t a b l e  o i l s  in t h e  f a t s  and o i l s  s e c t o r .  Soybeans a re  a l s o  
one o i l s e e d  in t h e  wor ld-wide  group of competing o i l - b e a r i n g  
p r o d u c t s .
4 .  P r i c e s  and product  f lows of  soybeans ,  meal ,  and o i l  a re  
de te rmined s im u l ta n e o u s ly  because of t h e  j o i n t - p r o d u c t  
r e l a t i o n s h i p . —'
Based upon t h e s e  fou r  c h a r a c t e r i s t i c s ,  t h e  d i a g r a m a t i c  r e p r e s e n t a t i o n  of  
t h i s  market  (F igu re  1 ) ,  p rev io u s  p u b l i s h e d  work, and p r e l i m i n a r y  
a n a l y s i s ,  t h e  soybean market model was c o n s t r u c t e d  as a s i x t e e n - e q u a t i o n  
system of  s im ul ta neous  r e l a t i o n s h i p s .  The economic model of t h i s  system
_8 /  Houck, J . P . ,  M.E. Ryan, and A. Subo tn ik .  Soybeans and The i r  
P r o d u c t s ,  M arke ts ,  Models ,  and P o l i c y . M inneapo l i s :  U n i v e r s i t y  of  
Minnesota  P r e s s ,  1972, pp. 69-70.
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is  presented in Table 18. This model is comprised of three parts: a
soybean s e c t o r ,  a soybean meal s e c t o r ,  and a soybean o i l  s e c t o r .  These 
s e c t o r s ,  t h e  economic t h e o r y  u n d e r ly in g  each s t r u c t u r a l  e q u a t i o n ,  and 
t h e  p o s t u l a t e d  v a r i a b l e s  in each equa t ion  a re  d i s c u s s e d  in the  f o l l o w in g  
s e c t i o n s .
The Soybean S e c to r  
Each of the  m odel 's  t h r e e  s e c t o r s  a re  comprised of behav io ra l
e q u a t io n s  and i d e n t i t i e s .  Five behav io ra l  e q u a t i o n s :  q u a n t i t y  of
/
soybeans crushed (Table  18, EQ. 1 ) ,  q u a n t i t y  of  soybeans expor ted  (EQ. 
2 ) ,  soybean ending  p r i v a t e  s toc ks  (EQ. 3 ) ,  farm l eve l  soybean p r i c e  (EQ. 
5) and soybean ac reage  f o r  t h e  t h e  nex t  crop y e a r  (EQ. 7 ) ,  and t h r e e  
i d e n t i t y  e q u a t i o n s :  p roduc t ion  p lus  c a r r y o v e r  s toc ks  equal t o  uses of
soybeans (EQ. 4 ) ,  soybean c ru s h in g  margin (EQ. 6 ) ,  and nex t  y e a r ' s  
soybean p roduct ion  (EQ. 8 ) ,  comprise  t h e  m odel 's  soybean s e c t o r .
Soybean Crushing  Demand (EQ. 1)
The c ru s h in g  i n d u s t r y ' s  demand f o r  soybeans i s  d e r iv e d  from the  
demands f o r  soybean meal and o i l ,  j o i n t  p roduc t s  produced from th e  
c r u s h i n g  of  soybeans .  C a p i ta l  and soybeans were c o n s id e r e d  as major 
i n p u t s  in the  c ru s h in g  p r o c e s s .  Crushing c a p a c i ty  was p o s t u l a t e d  as a 
proxy v a r i a b l e  r e f l e c t i n g  the  c a p i t a l  i n p u t  (SBCC). The inpu t  p r i c e  was 
p o s t u l a t e d  t o  be t h e  who lesa le  p r i c e  of  soybeans (PSB, #1 ye l low soybean 
p r i c e s  a t  D ec a tu r ,  I l l i n o i s ) .  The ou tpu t  p r i c e s  p o s t u l a t e d  in t h e  crush  
e qua t ion  (CSB) were t h e  who lesa le  p r i c e s  of meal (PSBM) and oi l  (PSBO).
Table 18. Economic Specification  of the Soybean Market Model.
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Soybean S e c t o r : —^
EQ. 1 CSB = f  (PSB, PSBM, PSBO, SBCC)
EQ. 2 SBX = f  (PSB, PSBM, PSBO, PCF, PCECT, SDR, LSPIUEJ1)
EQ. 3 SBEPS = f  (PSB, SBPROD, SBSCC, SBPRODN, LSBEPS)
EQ. 4 SBPROD + LSBEPTS + LSBSCC = CSB + SBX + SBFSR + SBEPS + SBSCC
EQ. 5 PSBF = f  (PSB, PSB2)
EQ. 6  SBCM = [ ( (SBMCY * (PSBM -r 20))  + (SBOCY * PSBO)] -  PSB
EQ. 7 SBACN = f  (PSBF, PCF, PUC, PSBLR, PCES, PCDR, SBAC)
EQ. 8  SBPRODN = (SBYPAH * .98  * SBACN)
Meal S e c t o r :
EQ. 9 MPROD = (CSB * SBMCY)
EQ. 10 SBMDD = f  (PSBM, PCF, PILS, HPAU71, HPFC)
EQ. 11 SBMX = f  (PSBM, PFM, PCF, PCECT, SDR, LSPIE1, SBMXBR)
EQ. 12 MPROD + LSBMS = SBMDD + SBMX + SBMS
Oil S e c to r :
EQ. 13 OPROD = (CBS * SBOCY)
EQ. 14 SBODD = f  (PSBO, CEN, CPINF, CFO)
EQ. 15 SBOEPS = f  (PSBO, OPROD, SBOC, SBPRODN, LSBOEPS)
EQ. 16 OPROD + LSBOEPS + LSBOC = SBODD + SBOTX + SBOEPS + SBOC
SOURCE: Meyers ,  Wil l iam H. and Duane D. Hack lander .  An Econometric
Approach t o  t h e  A na lys is  of  Soybean and Soybean Produc t  
M arke ts .  S t a f f  R epo r t ,  Uni ted  S t a t e s  Department  of 
A g r i c u l t u r e ,  Economics,  S t a t i s t i c s ,  and Coope ra t ive  S e r v i c e ,  
Washington,  D .C . ,  June 1979, p. 22.
_1_/ See Appendix E Table  1 f o r  d e f i n i t i o n s  of  v a r i a b l e s  and 
s o u rc e s  of  d a t a .
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Soybean Export Demand (EQ. 2)
Soybean e x p o r t  demand i s  de r ived  from demands of  soybean im por t ing  
n a t i o n s  th rou g h o u t  the  wor ld .  The demands of  t h e s e  soybean im p or t ing  
n a t i o n s  a re  d e r iv e d  from t h e i r  i n t e r n a l  demands f o r  meal and o i l .  Thus, 
t h e  Uni ted S t a t e s '  e x p o r t  demand f o r  soybeans was p o s t u l a t e d  as a 
f u n c t i o n  o f :  t h e  w ho le sa le  p r i c e  of  soybeans as an in p u t  p r i c e  (PSB);
p r i c e s  of  meal (PSBM) and o i l  (PSBO) as ou tpu t  p r i c e s  f o r  soybean 
im por t ing  c o u n t r i e s ;  a l i v e s t o c k  p roduct ion  index (LSPIUEJ1) f o r  the  
major  soybean im por t ing  n a t i o n s  -  t h e  European Common Market  c o u n t r i e s  
( E . C . ) ,  t h e  Uni ted Kingdom (U.K.)  and Japan ( J . ) ;  t h e  Uni ted  S t a t e s '  
farm l eve l  p r i c e  of  com (PCF) and t h e  E.C. t h r e s h o l d  p r i c e  of c om  
(PCECT) were p o s t u l a t e d  t o  r e f l e c t  p r i c e s  of  c o m p e t i t i v e  f eed  i n p u t s ;  
and th e  r a t i o  of  U.S. d o l l a r s  t o  s p e c i a l  drawing r i g h t s  (SDR) was 
h y p o th e s i z e d  f o r  impacts  of changes in fo re i g n  exchange r a t e s  on United 
S t a t e s '  soybean e x p o r t s  (SBX).
Soybean Stock Demand (EQ. 3)
Commercial demand f o r  soybean i n v e n t o r i e s  ( s t o c k s )  c o n s i s t s  of  both 
t r a n s a c t i o n  and s p e c u l a t i v e  components.  Soybean p roduc t ion  (SBPROD) was 
p o s t u l a t e d  t o  c a p tu r e  t h e  t r a n s a c t i o n  demand component.  G e n e r a l l y ,  t h e  
s p e c u l a t i v e  demand f o r  ho ld in g  i n v e n t o r i e s  i s  r e l a t e d  t o  t h e  d i f f e r e n c e  
between c u r r e n t  and expec ted  f u t u r e  p r i c e s .  The c u r r e n t  p r i c e  of 
soybeans used in EQ. 3 i s  the  same as in EQ. 1 and EQ. 2, t h e  w ho le sa le  
p r i c e  a t  D e c a tu r ,  I l l i n o i s  (PSB). Expected p roduc t ion  in t h e  n e x t  crop 
y e a r  (SBPRODN) was p o s t u l a t e d  as a proxy f o r  p r i c e  e x p e c t a t i o n s .  
Government he ld  soybean s to c k s  (SBSCC) a r e  expec ted  t o  d e p re s s  
s p e c u l a t i v e  demand f o r  soybean s tocks  due t o  t h e i r  p o t e n t i a l  i n f l u e n c e
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on f u t u r e  p r i c e s .  The h ig h e r  ( lower)  t h e  l eve l  of  c a r r y o v e r  s tocks  
(LSBEPS), t h e  s m a l l e r  ( l a r g e r )  would be t h e  expec ted  i n c r e a s e  in t o t a l  
s to c k s  over  t h e  y e a r ,  c e t e r u s  p a r i b u s .
Farm Level P r i c e  of  Soybeans (EQ. 5)
The m odel 's  soybean demand r e l a t i o n s  a re  hypo thes iz ed  in terms of  
t h e  w h o le s a l e  p r i c e ,  but  t h e  farm p r i c e  i s  a component in the  ac reage  
r e l a t i o n s h i p .  The soybean w holesa le  p r i c e  i s  de te rmined wi th in  t h e  
model by th e  market e q u i l i b r i u m  c o n d i t i o n s .  The farm p r i c e  i s  de r ived  
from the  w ho le sa le  p r i c e .  This  l in k a g e  i s  compl ica ted  by the  f a c t  t h a t  
t h e  farm p r i c e  i s  a s easona l  a ve ra g e ,  weighted by th e  q u a n t i t i e s  
m arke ted.  Since m arke t ings  tend  to  be c o n c e n t r a t e d  in the  e a r l y  months 
of  t h e  crop y e a r  ( a t  h a r v e s t ) ,  any l a r g e  w i t h i n - y e a r  p r i c e  v a r i a t i o n  
impacts  d i f f e r e n t l y  on the  two p r i c e  s e r i e s .  I t  i s  h y p o thes iz ed  t h a t  i f  
t h e  soybean p r i c e  i n c r e a s e s  r e l a t i v e  t o  t h e  p rev ious  y e a r ' s  p r i c e ,  then 
p r i c e  would t end  t o  r i s e  w i th in  the  y e a r  which would i n c r e a s e  the  margin 
between th e  we ighted farm p r i c e  and th e  who lesa le  p r i c e .  I f  the  p r i c e  
d e c l i n e s  r e l a t i v e  t o  t h e  p rev ious  y e a r ' s  p r i c e ,  then i t  i s  expec ted  t h a t  
p r i c e s  a f t e r  h a r v e s t  would t end  to  i n c r e a s e  and th e  margin between 
w h o le s a l e  p r i c e  and we igh ted  farm p r i c e s  would d e c l i n e .  The change in 
t h e  w ho le sa le  p r i c e  (PSB2) was p o s t u l a t e d  t o  c a p tu r e  t h i s  impact .
Soybean Acreage P l a n te d  Next Crop Year (EQ. 7)
This equa t ion  shou ld  r e f l e c t  t h e  major  market inducements  f o r  
p roducing  soybeans ,  t h e  impacts  of government programs,  and the  
ad ju s tm en t  p ro ce s s  of  p roduce rs  with r e s p e c t  t o  crop p roduc t ion  
d e c i s i o n s .  Thus,- soybean ac reage  p l a n t e d  f o r  t h e  nex t  crop y e a r  was
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p o s t u l a t e d  as being  dependent  upon: farm l eve l  p r i c e s  of  soybeans
(PSBF), com (PCF), and c o t ton  (PUC);  the  soybean loan r a t e  (PSBLR);
corn p r i c e  s uppo r t  (PCES) and e f f e c t i v e  d i v e r s io n  r a t e  f o r  corn (PCDR);
and lagged ac reage  p l a n t e d  (SBAC).
Soybean S e c to r  I d e n t i t i e s  (EQ. 4, 6  and 8 )
Equat ion EQ. 4 r e q u i r e d  p roduct ion  (SBPROD) plus  c a r r y o v e r  s tocks  
of soybeans (LSBEPS) to  be equal  t o  uses of soybeans ( c r u s h ,  CSB; 
e x p o r t s ,  SBX; f e e d ,  s e e d ,  and r e s i d u a l  u s e s ,  SBFSR; and ending  s to c k s ;  
SBEPS and SBSCC.) The soybean c ru s h in g  margin (EQ. 6 ) i s  a t e c h n i c a l  
r e l a t i o n  i n v o lv in g  t h e  va lue  of  meal (SBMCY * (PSBM 20))  and oi l  
(SBOCY * PSBO) l e s s  t h e  w ho le sa le  p r i c e  of soybeans (PSB). Soybean 
p roduc t ion  f o r  t h e  nex t  crop y e a r  (SBPRODN) was e s t i m a t e d  as 98 pe rc e n t  
of  the  c u r r e n t  y e a r ' s  y i e l d  per  a c re  h a rv e s t ed  (SBYPAH) m u l t i p l i e d  by 
n e x t  y e a r ' s  soybean a c re a g e  p l a n t e d  (SBACN).
Soybean Meal S e c to r  
The meal s e c t o r  was comprised of two behav io ra l  e q u a t i o n s  (EQ. 10 
and EQ. 11) and two i d e n t i t i e s  (EQ.9 and EQ. 12) .  The economic th eo ry  
u nd e r ly in g  t h e s e  e q u a t i o n s  and v a r i a b l e s  i nc luded  in each equa t ion  a re  
d i s c u s s e d  in t h e  f o l l o w in g  s e c t i o n s .
Soybean Meal Domestic D isappearance  (EQ. 10)
The domes t ic  demand f o r  soybean meal (SMBDD) i s  d e r iv e d  from t h e  
l i v e s t o c k  i n d u s t r y ' s  demand f o r  h i g h - p r o t e i n  feed  i n p u t s .  Re levan t  
e x p la n a to r y  v a r i a b l e s  in t h e  equa t ion  were ou tpu t  p r i c e ,  soybean meal 
p r i c e  (PSBM) and p r i c e s  and q u a n t i t i e s  of o t h e r  i n p u t s  in the  l i v e s t o c k
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i n d u s t r y ' s  demand f o r  h i g h - p r o t e i n  f ee d .  A l i v e s t o c k  p r i c e  index was
p o s t u l a t e d  t o  measure ou tp u t  p r i c e  (PILS).  P o s t u l a t e d  f o r  inpu t  p r i c e
was t h e  p r i c e  of  soybean meal (PSBM). The p r i c e  of  com was 
hy p o th es i z ed  f o r  s u b s t i t u t e  feed  inp u t s  (PCF). The i n f l u e n c e  of o t h e r  
s u b s t i t u t e  f eeds  was p o s t u l a t e d  t o  be measured by t h e  consumption of 
high p r o t e i n  f eeds  l e s s  c om  and soybean meal (HPFC). An index  of  h ig h -  
p r o t e i n  animal u n i t s  was p o s t u l a t e d  as a measure of  t h e  animal inpu t  
used in the  l i v e s t o c k  i n d u s t r y  (HPAU71).
Soybean Meal Exports  (EQ. 11)
The demand f o r  soybean meal e x p o r t s  (SBMX) i s  d e r iv e d  from meal 
i m p o r t e r s '  demand f o r  soybean meal which i s  d e r iv e d  from t h e i r  l i v e s t o c k
i n d u s t r y ' s  demand f o r  f eed  i n p u t s .  The Uni ted  S t a t e s '  w h o le s a l e  p r i c e
(PSBM) was p o s t u l a t e d  as a proxy v a r i a b l e  measuring th e  e x p o r t  p r i c e  of 
soybean meal .  P r i c e s  of f i s h  meal (PFM) and corn (PCF) were 
h y p o thes iz ed  t o  r e p r e s e n t  t h e  e f f e c t s  of  soybean meal s u b s t i t u t e s .
Since t h e  European Common Market (E.C.)  n a t i o n s  r e p r e s e n t  a major  meal 
im por t ing  region and t h e i r  import  p r i c e  of  com i s  f i x e d  by t h e i r  common 
a g r i c u l t u r a l  p o l i c y  (CAP), a v a r i a b l e  p o s t u l a t e d  f o r  measuring 
s u b s t i t u t e  e f f e c t s  was t h e  E.C. t h r e s h o l d  p r i c e  of com  (PCECT). The 
e f f e c t s  of  fo re ign  exchange r a t e  changes were p o s t u l a t e d  as being 
measured by the  d o l l a r  va lue  of  s p e c i a l  drawing r i g h t s  (SDR). An 
i n c r e a s e  ( d e c r e a s e )  in t h e  va lue  of  SDR r e f l e c t s  a d o l l a r  d e v a lu a t io n  
( s t r e n g t h e n i n g )  and would be expec ted  t o  i n c r e a s e  ( d e c r e a s e )  fo re ig n  
demand f o r  U.S. e x p o r t s .  The e f f e c t  of  meal im por t ing  n a t i o n s '  
l i v e s t o c k  i n d u s t r i e s  was h y p o thes iz ed  t o  be c a p tu r e d  in a pork and 
p o u l t r y  p roduc t ion  index  f o r  t h e  E.C. (LSPIE1).  B r a z i l  i s  t h e  major
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competing meal e x p o r t e r  and an i n c r e a s e  (dec r e a s e )  in B r a z i l i a n  soybean 
meal e x p o r t s  (SBMXBR) was expec ted  t o  de c re a s e  ( i n c r e a s e )  the  demand f o r  
U.S. meal e x p o r t s .
Soybean Meal S e c to r  I d e n t i t i e s  (EQ. 9 and 12)
The q u a n t i t y  of  soybean meal produced (EQ. 9) was a t e c h n i c a l  
r e l a t i o n  between t h e  q u a n t i t y  of  soybeans crushed (CSB) and th e  y i e l d  of 
soybean meal from c r u s h i n g  a bushel of  soybeans (SBMCY). Soybean meal 
product ion  (MPROD) p lus  c a r r y o v e r  (LSBMS) was equa ted  to  meal uses 
( dom e s t i c ,  SBMDD; e x p o r t s ,  SBMX; and s t o c k s ,  SBMS).
Soybean Oil S e c to r  
This  s e c t o r  was comprised of two behav io ra l  e q u a t i o n s  (soybean o i l  
dom es t ic  d i s a p p e a r a n c e ,  SBODD, and soybean o i l  ending p r i v a t e  s t o c k s ,  
SBOEPS) and two i d e n t i t i e s  (EQ. 13 and EQ. 16) .  The economic t h e o r y  
u n d e r l y i n g  e q u a t io n s  r e p r e s e n t i n g  t h i s  s e c t o r  and the  v a r i a b l e s  inc luded  
in each equa t ion  a re  p r e s e n t e d  in the  fo l low ing  s e c t i o n s .
Soybean Oil Domestic Disappearance  (EQ. 14)
Domestic demand f o r  soybean o i l  faced  by p r o c e s s o r s  i s  the  t o t a l  of  
s e v e r a l  d e r iv e d  demands a s s o c i a t e d  with t h e  va r ious  uses  of o i l .
Re levan t  e x p la n a to r y  v a r i a b l e s  in EQ. 14 were p o s t u l a t e d  t o  in c lu d e :  
soybean o i l  p r i c e s ,  p r i c e s  or q u a n t i t i e s  of s u b s t i t u t e s ,  and some 
measure of  t h e  growth in r e t a i l  demand f o r  o i l  p r o d u c t s .  The crude 
p r i c e  of soybean o i l  was p o s t u l a t e d  t o  measure o i l  p r i c e  (PSBO). The 
q u a n t i t y  of  o t h e r  food f a t s  and o i l s  (exc lud ing  soybean o i l )  consumed 
d o m e s t i c a l l y  was e xpec ted  t o  r e f l e c t  s u b s t i t u t e  e f f e c t s  (CFO).
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Consumption e x p e n d i t u r e s  on nondurab le  goods and s e r v i c e s  (CEN) and the  
consumer p r i c e  index  of  nondurab les  l e s s  food (CPINF) were p o s t u l a t e d  as 
measures of  income.
Soybean Oil Stock Demand (EQ. 15)
Oil s tock  demand was expec ted  t o  c o n s i s t  of a t r a n s a c t i o n s  
component and a s p e c u l a t i v e  component ( s i m i l a r  t o  t h e  soybean s tock
demand). This  t r a n s a c t i o n s  component was expec ted  to  be r e l a t e d  t o  the
l e v e l  of  o i l  p roduc t ion  (OPROD). The g r e a t e r  ( s m a l l e r )  o i l  p roduct ion  
i s  t h e  l e s s  (more) t h e  need to  hold o i l  i n v e n t o r i e s .  The s p e c u l a t i v e  
component was expec ted  t o  be r e l a t e d  t o  t h e  d i f f e r e n c e  between c u r r e n t  
and expec ted  f u t u r e  p r i c e s .  The who lesa le  p r i c e  of  soybean o i l  (PSBO) 
was p o s t u l a t e d  t o  r e f l e c t  c u r r e n t  p r i c e .  Soybean o i l  p roduc t ion  f o r  the
nex t  crop y e a r  could no t  be used as a proxy f o r  p r i c e  e x p e c t a t i o n s
because  i t  i s  unknown in t h e  c u r r e n t  crop y e a r .  However, e s t i m a t e s  of 
expec ted  soybean p roduc t ion  in t h e  subsequen t  crop y e a r  a re  a v a i l a b l e  by 
t h e  end of t h e  c u r r e n t  o i l  marke t ing  y e a r  (September  30 ) ,  t h u s ,  expected  
soybean p roduct ion  (SBPRODN) was p o s t u l a t e d  as a measure of o i l  p r i c e  
e x p e c t a t i o n s .
The United S t a t e s  government has tended  to  use P u b l i c  Law 480 (PL 
480) shipments  of o i l  r e l a t i v e l y  more than government  s to c k s  as a p r i c e
su p p o r t  mechanism f o r  soybean o i l .  T h e r e f o r e ,  Commodity C r e d i t
Corpora t ion  (CCC) o i l  s t o c k s  and PL 480 o i l  shipments  were combined as a
measure of  government s u ppo r t  a c t i v i t e s  (SBOC).
Lagged soybean o i l  ending p r i v a t e  s to c k s  were p o s t u l a t e d  t o  measure 
p r o c e s s o r ' s  in v en to ry  a d jus tm en t  decisions(LSBOEPS). Th is  f a c t o r  i s  
s i m i l a r  t o  soybean c a r r y o v e r ' s  impact  on soybean s t o c k s .  That i s ,  t h e
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l a r g e r  ( s m a l l e r )  t h e  c a r r y o v e r  s to c k s  of  o i l ,  t h e  s m a l l e r  ( l a r g e r )  would 
be t h e  expec ted  i n c r e a s e  in o i l  s t o c k s .
Soybean Oil Exports
U n t i l  r e c e n t  y e a r s ,  government e x p o r t s  of  o i l  (PL 480 sh ipments )  
have been the  dominate  component of  Uni ted S t a t e s '  t o t a l  oi l  e x p o r t s .  
Because of t h i s  f a c t o r  i t  was no t  p o s s i b l e  t o  e s t i m a t e  a s a t i s f a c t o r y  
equa t ion  f o r  o i l  e x p o r t s .
Oil S e c to r  I d e n t i t i e s  (EQS. 13 and 16)
Soybean o i l  p ro d u c t io n  (EQ. 13) was a t e c h n i c a l  r e l a t i o n  between 
t h e  q u a n t i t y  of soybeans crushed  (CSB) and th e  o i l  c ru s h in g  y i e l d  per  
bushel  of  soybean (SBOCY). The o t h e r  o i l  s e c t o r  i d e n t i t y  equa t ion  (EQ. 
16) r e q u i r e d  o i l  p ro d u c t io n  (OPROD) p lus  c a r r y o v e r  s to c k s  (LSBOEPS) t o  
be equa ted  with o i l  uses  (dom es t i c ,  SBODD; e x p o r t s ,  SBOTX; and s t o c k s ,  
SBOEPS and SBOC).
A lg e b ra i c  Form and Data 
Secondary da ta  from va r io u s  source  p u b l i c a t i o n s  of  the  f ed e ra l  
government were used t o  r e f l e c t  v a r i a b l e s  inc luded  in the  model.
V a r i a b l e  d e f i n i t i o n s  and da ta  sou rces  a r e  p r e s e n t e d  in Appendix E, Table 
1. The da ta  were Oc tober-Sep tember  crop y e a r  averages  and t o t a l s  f o r  
t h e  1955-1979 p e r i o d .  Data f o r  some v a r i a b l e s  were a v a i l a b l e  only on a 
c a l e n d a r  y e a r  b a s i s .  P r i o r  t o  1955 th e  c ru s h in g  i n d u s t r y  p r i m a r i l y  used 
mechanical e x t r a c t i o n  methods; a f t e r  1955 t h e  m a j o r i t y  of  soybeans 
c rushed  were p ro ce s s e d  by chemical methods.
S ince  t h e r e  e x i s t s  no o p e r a t i o n a l  cho ice  i n d i c a t o r  wi th  r e s p e c t  to
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t h e  a p p r o p r i a t e  a l g e b r a i c  form of  the  s t r u c t u r a l  e q u a t i o n s ,  the  
e q u a t i o n s  were assumed t o  be l i n e a r  in t h e  p a ra m e t e r s .  This  assumption 
was based on a p r e l i m i n a r y  a n a l y s i s  and the  p l o t t i n g  of  r e s i d u a l  va lues  
over  t ime  to  check f o r  i n d i c a t i o n s  of any p a t t e r n s ,  each i n d i c a t i n g  t h a t  
t h e  l i n e a r  assumption was a c c e p t a b l e .  The va lues  of  t h e  v a r i a b l e s  were 
measured in n a t u r a l  u n i t s .
Having s p e c i f i e d  t h e  e q u a t i o n s '  f u n c t i o n a l  form and t h e  sample t ime 
pe r iod  f o r  the  h y p o thes iz ed  v a r i a b l e s  in the  model,  a ssumpt ions  
c o nc e rn ing  t h e  way th e  unobserved i n f l u e n c e s  a f f e c t  t h e  r e l a t i o n s  remain 
to  be s p e c i f i e d .  The unobserved random d i s t u r b a n c e s  a re  assumed to  come 
from a normal d i s t r i b u t i o n  wi th  ze ro  mean and a f i n i t e  c o v a r i a n c e  
m a t r i x .  These d i s t u r b a n c e s  a re  f u r t h e r  assumed t o  be independent  over  
t ime  and t h e i r  d i s t r i b u t i o n  i s  assumed t o  remain c o n s t a n t  over  the  1955- 
1979 t ime p e r i o d .  The d i s t u r b a n c e s '  j o i n t  p r o b a b i l i t y  d i s t r i b u t i o n  
e x p l i c i t l y  g ives  t h e  j o i n t  p r o b a b i l i t y  d i s t r i b u t i o n  of  t h e  endogenous 
v a r i a b l e s .  Thus,  t h i s  s p e c i f i c a t i o n  i s  the  b a s i s  f o r  e s t i m a t i n g  th e  
unknown pa ram ete rs  or  c o e f f i c i e n t s  of  t h e  independen t  v a r i a b l e s  in the  
model . The s p e c i f i c a t i o n s  given in t h i s  s e c t i o n  change t h e  economic 
model t o  a s t a t i s t i c a l  model.
Em pir ica l  R e s u l t s
In t h i s  s e c t i o n  th e  e m p i r ic a l  r e s u l t s  from an o r d in a r y  l e a s t  
s q u a re s  (OLS) model e s t i m a t i o n  a re  p r e s e n t e d .  This  model w i l l  be 
r e f e r r e d  t o  as Model 1. The e s t i m a t io n  r e s u l t s  f o r  Model 1 a re  
p r e s e n t e d  in Table  19 and d i s c u s s e d  in t h e  f o l l o w in g  s e c t i o n s .
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Table 19. Empirical R esults from Ordinary Least Squares Estim ation of Model 1, 1955-1979.
Equation R2 F
Soybean S ector:-!/
EQ. 1 CSB = 16.33 -  210.96 PSB + 3.72 PSBM + 18.84 PSBO + .95 SBCC + ex .97982/ 230.22 i/
(38 .8677)1/ (.8022) (4.3766) (.0574)
EQ. 2 SBX = -218.06 - 193.70 PSB ♦ 3.67 PSBM + 20.34 PSBO ♦ 12.70 PCF .9831 133.27*
(44.26) (.9156) (5.008) (4 6 ..4 4 )* i/  
+ 5.40 PCECT + 237.77 SDR + 414.48 LSPIUEJI + e2 
(.9157) (233.833)* (75.5531)
EQ. 3 SBEPS = -27 .85 -  .50 PSB + .24 SBPROD -  .23 SBSCC - .16  SBPRODN .9420 58.504*
(8.1387)* (.0250) (.0815) (.0315) 
+ .57 LSBEPS + e3 F ■= 58.504*
(.1451)
EQ. 5 PSBF = .08 + .96 PSB -  .2 8  PSB2 + e4 .9792 494.816*
(.0311) (.0680)
EQ. 7 SBACN = 5.58 + 6.00 PSBF - 8.86 PCF -  .23 PUC -  .18 PSBLR + 7.10 PCES .9960 567.364*
(.6387) (1.3757) (.0556) (.8381)* (2.1853) 
+ 15.45 PCDR + .71 SBAC + e 5 
(6.9372)* (.0521)
Meal S ecto r:
EQ. 10 SBMDD » -12043.80 -  4.40 PSBM + 1174.968 PCF + 6.038.56 PILS .9164 39.462*
(7.3395)* (810.3700)* (1538.5890) 
+ 20737.91 HPAU71 -  .14 HPFC + e g 
(4921.94300 (.3403)
(Continued)
Table 19. Empirical R esults from Ordinary Least Squares Estim ation of Model 1, 1955-1979. 
(Continued).
Equation K2 F
EQ. 11 SBMX 3 - 1121.0 - 16.02 PSBM + 5.60 PFM + 44.27 PCF -  11.58 PCECT
(8.5934)* (3.3543)* (607.70)* (38.3874)*
-  1595.90 SDR + 9070.57 LSP1EI + .20  SBMXBR + e 7 
(3549.33)* (1801.48) (.4527)
.9650 62.93*
Oil S ector:
EQ. 14 SUOUD 3 17057.31 - 41.03 PS80 + 20.39 CEN -  14126.16 CP1NF 
(20.0811) (3.1763)* (2957.18) 
+ 1 .1 7  CFO e 8 
(.3513)
.9637 126.00*
EQ. 15 SUOEI’S 3 - 105.63 + .32 PSBO + .18 OPROD + .07 SBOC -  .68 SBPRODN 
(6.6592)* (.0346) (1 .19)*  (.2069)
+ .41 LSBOEPS + e 9 
(.1860)
.7305 9.76*
\J Model 1 r e fe rs  to  the  model sp e c if ie d  in Table 16.
ZJ F igures in p aren theses under the  estim ated  c o e f f ic ie n ts  a re  th e  estim ated  standard  e r ro rs  
as so c ia te d  with the estim ated  c o e f f ic ie n ts .
3/ R2 i s  the  c o e f f ic ie n t  of d e te rm in a tio n , a measure between zero and one which in d ic a te s  the 
proportion  of co rrec ted  to ta l  v a r ia tio n  th a t  is  due to  th e  f i t  ra th e r  than l e f t  to  resid u a l e r ro r .
_£/, Adj. R2 i s  a version of R2 which has been ad justed  fo r  degrees of freedom. Adjusted R2 3 1 - 
(1 -  R ) (n -l/d e g re e s  of freedom fo r  re s id u a l e r ro r ) .
_5/ The F value is  used to  t e s t  the hypothesis th a t  a l l  c o e f f ic ie n ts  are  zero except the 
in te r c e p t .  F 3 mean square fo r  th e  model/mean square fo r the  resid u a l e r ro r .  The symbol + as used in 
th e  ta b le s  in d ic a te s  th a t the F s t a t i s t i c  i s  s ig n if ic a n t  a t the .0001 level of s tg i i f ic a n c e .
6/ The symbol * in d ic a te s  th a t  the  c o e f f ic ie n t  was no t s ig n if ic a n t  a t  the .05 lev e l of 
s ig n if ic a n c e , when the  t  t e s t  of Hgtbj -  0 was computed.
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Soybean Sector
The em p i r ic a l  r e s u l t s  f o r  OLS e s t i m a t io n  of  t h e  Model 1 behav io ra l  
e q u a t i o n s :  soybean c ru s h in g  demand, soybean e x p o r t  demand, soybean
s to ck  demand, farm le v e l  p r i c e  of soybeans ,  and soybean ac reage  p lan t e d  
f o r  t h e  nex t  crop y e a r  w i l l  be d i s c u s s e d  in the  fo l l o w in g  s e c t i o n .
Soybean Crushing  Demand
The OLS e s t i m a t e s  of  the  pa ram ete rs  f o r  t h e  who lesa le  p r i c e  of 
beans;  p r i c e s  of o u t p u t s ,  meal and o i l ;  and c ru s h in g  c a p a c i t y  do not  
c o n f l i c t  wi th  t h e o r e t i c a l  p r ec o n c e p t io n s  about  t h e i r  s i g n s .  As expec ted  
t h e  w ho lesa le  p r i c e  of  beans ,  a proxy f o r  inpu t  p r i c e ,  was n e g a t i v e l y  
r e l a t e d  t o  t h e  q u a n t i t y  c ru shed .  Output  p r i c e s  f o r  meal and o i l  a re  
both p o s i t i v e l y  r e l a t e d  t o  q u a n t i t y  c ru she d .  Crush ing  c a p a c i t y ,  a proxy 
proposed t o  measure t h e  c a p i t a l  inpu t  in t h e  c ru s h in g  i n d u s t r y ,  was 
p o s i t i v e l y  r e l a t e d  t o  q u a n t i t y  c rushed .
The s t a n d a r d  e r r o r s  of  the  pa ram ete rs  a re  a l l  small r e l a t i v e  t o  the  
magnitude of  the  e s t i m a t e d  pa ra m e te r s .  Thus,  t h e  ev idence  i n d i c a t e s  
t h a t  t h e  e s t i m a t e s  of  t h e  pa ram ete rs  a re  s i g n i f i c a n t l y  d i f f e r e n t  from 
z e ro .
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The c o e f f i c i e n t  of d e t e r m i n a t i o n ,  R , f o r  the  c rush equa t ion  was 
.9798.  R2  i s  a measure i n d i c a t i n g  th e  p ro p o r t io n  of  t o t a l  v a r i a t i o n  in 
t h e  dependent  v a r i a b l e  e x p la in e d  by th e  r e g r e s s i o n  of  the  dependent  
v a r i a b l e  on t h e  independent  or  e x p la n a to r y  v a r i a b l e s .  The c o e f f i c i e n t  
of  d e te r m in a t io n  i s  only a d e s c r i p t i v e  s t a t i s t i c  -  t h a t  i s ,  g e n e r a l l y ,  a 
high va lue  of  R2  i s  a s s o c i a t e d  with a good f i t  of  the  r e g r e s s i o n  l i n e
O
and a low va lue  of R wi th  a poor  f i t .  However, o f t e n  in t ime  s e r i e s  
a n a l y s i s  high va lues  of  R2  a re  ob ta ined  s imply because  any e x p la n a to r y
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v a r i a b l e  growing over  t ime w i l l  l i k e l y  do a good job of  e x p l a i n i n g  the
0
v a r i a t i o n  of any o t h e r  v a r i a b l e  growing over  t im e .  Thus, R a lone  may 
n o t  be a s u i t a b l e  measure of  t h e  e x t e n t  t o  which the  model is  
s a t i s f a c t o r y  f o r  p r e d i c t i o n .  A b e t t e r  measure might  be a s t a t i s t i c  
which d e s c r i b e s  t h e  p r e d i c t i v e  a b i l i t y  of  t h e  model when faced  wi th  new 
d a t a .
The F s t a t i s t i c  fo r  t h e  c rush equa t ion  was 230.22.  The F value was
s i g n i f i c a n t  a t  t h e  .0001 l e v e l .  A problem wi th  the  F s t a t i s t i c  i s  t h a t
i t  l i k e l y  w i l l  a l low r e j e c t i o n  of  t h e  n u l l  h y p o th es i s  even though none 
of the  r e g r e s s i o n  c o e f f i c i e n t s  a re  found to  be s i g n i f i c a n t  based on 
i n d i v i d u a l  t - t e s t s  ( t c a l c  = b ^ S t d .  E r r .  of  b^ , where bi i s  the  
e s t i m a t e d  i tfl r e g r e s s i o n  c o e f f i c i e n t ) .  This  case  may occur  when the  
e x p la n a to r y  v a r i a b l e s  a r e  h ig h ly  c o r r e l a t e d  wi th  each o t h e r  r e s u l t i n g  in 
high s t a n d a r d  e r r o r s  and t h u s ,  low t - v a l u e s  f o r  t h e  c o e f f i c i e n t s ;  y e t
th e  model as a whole might  f i t  t h e  d a ta  very w e l l .  This  s i t u a t i o n ,
s i g n i f i c a n t  F s t a t i s t i c  wi th  many o r  a l l  i n d iv i d u a l  t  s t a t i s t i c s  
i n s i g n i f i c a n t ,  may occur  in some, but  no t  a l l ,  c a ses  where 
m u l t i c o l l i n e a r i t y  i s  p r e s e n t . —^
R a the r  than implementing  a s t a t i s t i c a l  t e s t  wi th  a p r e s e t  l e v e l  of 
s i g n i f i c a n c e ,  t h e  n u l l  and a l t e r n a t i v e  hypotheses  were s p e c i f i e d ,  t h e  
sample da ta  c o l l e c t e d ,  and th e  "weight"  of  t h e  ev idence  f o r  r e j e c t i n g  
th e  n u l l  h y p o th e s i s  was de te rm ined .  This weight  (in terms of  
p r o b a b i l i t y )  was t h e  l e v e l  of  s i g n i f i c a n c e  of t h e  s t a t i s t i c a l  t e s t .  
S t a t i s t i c a l  s i g n i f i c a n c e  a t  a p a r t i c u l a r  l ev e l  may or may no t  d i c t a t e
9 /  Judge ,  G.6 . , G r i f f i t h s ,  W.E., R.C. H i l l ,  and T.C. Lee. The 
Theory and P r a c t i c e  o f  Econom et r ic s .  New York: John Wiley and Sons,
1980, p. 459.
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p r a c t i c a l  s i g n i f i c a n c e ,  t h a t  i s ,  t h e  u s e r  should  de te rmine  the  
i n f o r m a t i o n ' s  p r a c t i c a l  s i g n i f i c a n c e .  For example,  t h e  s i g n i f i c a n c e  
l e v e l  f o r  t h e  Duncan's  M u l t i p l e  Range t e s t  and th e  t  t e s t  f o r  e s t i m a t e  
c o e f f i c i e n t s  in t h e  model were r e p o r t e d  f o r  the  .01 and .05 s i g n i f i c a n c e  
l e v e l s ,  r e s p e c t i v e l y .
Soybean Export  Demand
OLS param ete r  e s t i m a t e s  f o r  t h e  e x p la n a to r y  v a r i a b l e s  p o s t u l a t e d  in 
t h e  soybean e xpo r t  eq u a t io n  agreed  with t h e o r e t i c a l  e x p e c t a t i o n s  
c o n c e rn in g  t h e i r  s i g n s .  As expec ted :  t h e  who lesa le  p r i c e  of  soybeans
was n e g a t i v e l y  r e l a t e d  t o  e x p o r t s ;  t h e  ou tpu t  p r i c e s  f o r  meal and o i l  
were both p o s i t i v e l y  r e l a t e d  t o  e x p o r t s ;  t h e  p r i c e s  of  corn (United 
S t a t e ' s  farm l e v e l  p r i c e  and European Common Market  t h r e s h o l d  p r i c e )  
were both p o s i t i v e l y  r e l a t e d  t o  e x p o r t s ;  t h e  fo re ig n  exchange v a r i a b l e  
( the  d o l l a r  va lue  of  s p e c i a l  drawing r i g h t s )  was n e g a t i v e l y  r e l a t e d  t o  
e x p o r t s ;  and th e  l i v e s t o c k  p roduc t ion  index  f o r  major soybean im por t ing  
n a t i o n s  was p o s i t i v e l y  r e l a t e d  t o  e x p o r t s .
E s t im a ted  c o e f f i c i e n t s  were l a r g e  r e l a t i v e  t o  t h e i r  s t a n d a r d  e r r o r s  
f o r :  t h e  w ho lesa le  p r i c e  of soybeans ;  t h e  p r i c e s  of  meal and o i l ;  t h e
European Common Market  t h r e s h o l d  p r i c e  of  corn ;  and t h e  l i v e s t o c k  
p r oduc t ion  index f o r  t h e  European Common Market c o u n t r i e s ,  the  United 
Kingdom, and Japan .  The s t a t i s t i c a l  ev idence  f o r  t h e  Uni ted  S t a t e s '  
farm l e v e l  p r i c e  of com  and t h e  s p e c i a l  drawing r i g h t s  v a r i a b l e s  
i n d i c a t e s  t h e s e  e s t i m a t e d  c o e f f i c i e n t s  may no t  d i f f e r  s i g n i f i c a n t l y  from 
z e ro .
The f o r  the  e x p o r t  equa t ion  was .9831.  The F s t a t i s t i c  was 
s i g n i f i c a n t  a t  the  . 0 0 0 1  l e v e l .
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Soybean Stock Demand
Param ete r  e s t i m a t e s  (OLS method) f o r  the  p o s t u l a t e d  v a r i a b l e s  were 
a l l  l a r g e  r e l a t i v e  t o  t h e i r  e s t i m a t e d  s t a n d a r d  e r r o r s  excep t  t h e  
w h o le s a l e  p r i c e  of  soybeans .  Signs a s s o c i a t e d  with t h e  p o s t u l a t e d  
v a r i a b l e s  were no t  c o n t r a d i c t o r y  t o  e x p e c t a t i o n s  based on economic 
t h e o r y .  The w ho le sa le  p r i c e  of  soybeans was e s t i m a t e d  t o  have a 
n e g a t i v e  impact  on s t o c k s .  Soybean p r o d u c t i o n ,  a proxy p o s t u l a t e d  f o r  
t h e  t r a n s a c t i o n s  demand component , was e s t i m a t e d  as p o s i t i v e l y  r e l a t e d  
t o  s t o c k s .  Government s to c k s  were expec ted  t o  dep res s  p r i v a t e  s t o c k s .  
Lagged p r i v a t e  s to c k s  were e s t i m a t e d  as p o s i t i v e l y  r e l a t e d  t o  c u r r e n t  
s t o c k s .
O
The R va lue  a s s o c i a t e d  with the  s tock  equa t ion  was .9420. The F 
s t a t i s t i c  was s i g n f i c a n t  a t  t h e  . 0 0 0 1  l e v e l .
Farm Level P r i c e  of Soybeans
OLS pa ram ete r  e s t i m a t e s  f o r  t h e  farm leve l  p r i c e  equa t ion  were 
c o n s i s t e n t  with a p r i o r i  t h e o r e t i c a l  e x p e c t a t i o n s .  The who lesa le  p r i c e  
of  soybeans was e s t i m a t e d  t o  be p o s i t i v e l y  r e l a t e d  t o  t h e  farm leve l  
p r i c e .  The change in t h e  w ho le sa le  p r i c e  was e s t i m a t e d  to  be n e g a t i v e l y  
r e l a t e d  t o  t h e  farm l e v e l  p r i c e .  The e s t i m a t e d  s t a n d a r d  e r r o r s  of the  
c o e f f i c i e n t s  were small r e l a t i v e  t o  t h e  magnitude of t h e  e s t i m a t e d  
c o e f f i c i e n t s .
The R va lue  f o r  the  farm l e v e l  p r i c e  equa t ion  was .9792.  The F 
s t a t i s t i c  f o r  t e s t i n g  th e  o v e r a l l  s i g n i f i c a n c e  of the  r e g r e s s i o n  was 
s i g n i f i c a n t  a t  t h e  . 0 0 0 1  l e v e l .
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Soybean Acreage Planted Next Crop Year
The s ig n s  of  t h e  e s t i m a t e d  pa ram ete rs  a s s o c i a t e d  wi th  t h e  farm 
leve l  p r i c e s  of  soybeans ,  c o rn ,  and c o t t o n ,  and th e  c u r r e n t  soybean 
ac reage  were c o n s i s t e n t  wi th  t h e o r e t i c a l  e x p e c t a t i o n s .  The s igns  
a s s o c i a t e d  with the  soybean loan r a t e ,  e f f e c t i v e  com p r i c e  s u p p o r t ,  and 
e f f e c t i v e  d i v e r s io n  r a t e  f o r  corn v a r i a b l e s  were expec ted  t o  be 
p o s i t i v e ,  n e g a t i v e ,  and n e g a t i v e ,  r e s p e c t i v e l y .  However, the  s ig n s  
a s s o c i a t e d  wi th  t h e  e s t i m a t e d  pa ramete rs  were n e g a t i v e ,  p o s i t i v e  and 
p o s i t i v e  r e s p e c t i v e l y .  P o s s ib l y  some in te rdependency  e x i s t s  among t h e  
t h r e e  v a r i a b l e s  s in c e  t h e  magnitude of  t h e  e s t i m a t e d  c o e f f i c i e n t s  of  the
O
v a r i a b l e s  were small r e l a t i v e  t o  t h e i r  s t a n d a rd  e r r o r s .  Also ,  the  R 
was q u i t e  h igh ,  .9960 ,  and t h e  F s t a t i s t i c  was s i g n i f i c a n t .  Thus,  some 
m u l t i c o l 1i n e a r i t y  may e x i s t  among t h e s e  v a r i a b l e s .  T h e r e f o r e ,  some 
in ac c u ra c y  in e s t i m a t i n g  th e  c o e f f i c i e n t s  f o r  t h e s e  v a r i a b l e s  may 
e x i s t .  Th is  i s  no t  l i k e l y  t o  be d e t r i m e n ta l  t o  po in t  e s t i m a t e s  i f  t h e  
i n te rdepe nde nc y  c o n t i n u e s  t o  ho ld .
Soybean Meal S e c to r  
The e m p i r ica l  r e s u l t s  from OLS e s t i m a t io n  of the  two meal s e c t o r  
be h a v io ra l  e q u a t i o n s ,  soybean meal domest ic  d i sa ppe a ra nc e  and soybean 
meal e x p o r t s ,  a re  p r e s e n t e d  in the  fo l low ing  s e c t i o n .
Soybean Meal Domestic Disappearance
The s ig n s  a s s o c i a t e d  with t h e  OLS c o e f f i c i e n t  e s t i m a t e s  in t h i s  
eq ua t ion  were no t  c o n t r a d i c t o r y  wi th  t h e o r e t i c a l  p r e c o n c e p t i o n s .
However, t h e  magnitude of  t h e  c o e f f i c i e n t s  a s s o c i a t e d  wi th  p r i c e  of  
soybean meal ,  p r i c e  of  com  and high p r o t e i n  feed consumption were small
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r e l a t i v e  t o  t h e i r  r e s p e c t i v e  e s t i m a t e d  s t a n d a r d  e r r o r s .  The R value 
f o r  t h e  meal domest ic  d i sa p p e a ra n c e  equa t ion  was .9164 .  The F s t a t i s t i c  
was s i g n i f i c a n t  a t  t h e  . 0 0 0 1  l e v e l .
Soybean Meal Exports
Signs a s s o c i a t e d  wi th  t h e  e s t i m a t e d  c o e f f i c i e n t s  f o r  t h e  E.C. 
t h r e s h o l d  p r i c e  and B r a z i l i a n  meal e x p o r t  v a r i a b l e s  c o n t r a d i c t e d  
t h e o r e t i c a l  e x p e c t a t i o n s .  The s igns  a s s o c i a t e d  wi th  t h e  remaining 
v a r i a b l e s  agreed  wi th  t h e o r e t i c a l  p r e c o n c e p t i o n s .  The magnitudes of the 
e s t i m a t e d  c o e f f i c i e n t s  were a l l  small r e l a t i v e  t o  t h e i r  e s t i m a t e d  
s t a n d a r d  e r r o r s  ( except  f o r  the  e s t i m a t e d  c o e f f i c i e n t  f o r  t h e  l i v e s t o c k  
p roduc t ion  i n d e x ) .  The R measure was .9650 and the  F s t a t i s t i c  was 
s i g n i f i c a n t  a t  t h e  . 0 0 0 1  l e v e l .
Soybean Oil S e c to r  
The e m p i r i c a l  r e s u l t s  of  0LS e s t i m a t io n  of t h e  soybean o i l  domest ic  
d i sa p p e a ra n c e  and soybean o i l  end ing  p r i v a t e  s toc ks  a r e  p r e s e n te d  in the  
f o l l o w in g  s e c t i o n .
Soybean Oil Domestic Disappearance
Signs a s s o c i a t e d  wi th  t h e  e s t i m a t e d  c o e f f i c i e n t s  in t h e  soybean o i l  
domest ic  d i sa p p e a ra n c e  equa t ion  were a l l  c o n s i s t e n t  with t h e o r e t i c a l  
e x p e c t a t i o n s .  The magnitudes of  t h e  e s t i m a t e d  c o e f f i c i e n t s  were a l l  
l a r g e  r e l a t i v e  t o  t h e i r  e s t i m a t e d  s t a n d a r d  e r r o r s  excep t  f o r  the  
c o e f f i c i e n t  fo r  the  pe rsona l  consumption e x p e n d i t u r e s  on nondurab le  
goods and s e r v i c e s  v a r i a b l e .  The R va lue  exceeded . 9 5 .  The F 
s t a t i s t i c  was s i g n i f i c a n t  a t  the  . 0 0 0 1  l e v e l .
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Soybean Oil Ending Private Stocks
The s ig n s  o f  the  c o e f f i c i e n t s  a s s o c i a t e d  with t h e  p r i c e  of soybean 
oi l  and government s toc ks  c o n t r a d i c t e d  t h e o r e t i c a l  e x p e c t a t i o n s .  The 
magnitudes of  t h e s e  two e s t i m a t e d  c o e f f i c i e n t s  were small r e l a t i v e  t o  
t h e i r  e s t i m a t e d  s t a n d a r d  e r r o r s .  The s ig n s  of  the  o t h e r  t h r e e  v a r i a b l e s  
-  oi l  p r o d u c t i o n ,  soybean p roduct ion  f o r  the  nex t  crop y e a r  and lagged 
soybean o i l  ending  p r i v a t e  s toc ks  -  were c o n s i s t e n t  wi th  t h e o r e t i c a l  
e x p e c t a t i o n s .  The magnitudes of t h e  e s t i m a t e d  c o e f f i c i e n t s  a s s o c i a t e d  
w i th  t h e s e  t h r e e  v a r i a b l e s  were a l l  l a r g e  r e l a t i v e  to  t h e i r  r e s p e c t i v e  
e s t i m a t e d  s t a n d a r d  e r r o r s .
O
The R measure was t h e  s m a l l e s t  of  t h e  n in e  e q u a t i o n s ,  .7305,  
However, t h e  F s t a t i s t i c  was s i g n i f i c a n t  a t  t h e  .0001 l e v e l .
M u l t i c o l l i n e a r i t y  in Model 1
The r e s u l t s  of  t h e  OLS e s t i m a t io n  of  Model 1 i n d i c a t e  a p o s s i b l e  
v i o l a t i o n  of  the  s t a t i s t i c a l  m ode l ' s  a s sum pt io ns ,  with the  e x i s t e n c e  of 
l i n e a r  dependency among some of  the  independent  v a r i a b l e s  in t h e s e  
e q u a t i o n s  ( m u l t i c o l 1i n e a r i t y ) .  The s t a t i s t i c a l  i m p l i c a t i o n s  of  
m u l t i c o l l i n e a r i t y  q ue s t ion  the  accuracy  of  the  e s t i m a t e d  c o e f f i c i e n t s  
and th e  accu racy  of  h y p o th es i s  t e s t s  a s s o c i a t e d  with t h e s e  e s t i m a t e d  
c o e f f i c i e n t s .  However, m u l t i c o l l i n e a r i t y  does not  n e c e s s a r i l y  produce a 
model t h a t  i s  a poor p r e d i c t o r .  P r e d i c t i o n s  w i l l  no t  n e c e s s a r i l y  be 
im p re c i s e  j u s t  because  of  m u l t i c o l l i n e a r i t y  as  long as  the  va lues  of  the  
independen t  v a r i a b l e s  used in t h e  p r e d i c t i o n s  fo l low  the  same 
r e l a t i o n s h i p s  used in t h e  e s t i m a t io n  p r o c e s s .
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S t a t i s t i c a l  Tes t s  Regarding 
Model I ' s  Assumptions
Several  s t a t i s t i c a l  t e s t s  were used t o  examine t h e  e x t e n t  t o  which 
Model l ' s  r e s i d u a l s  s a t i s f y  t h e  as sumpt ions  o f :  a)  n o n a u t o r c o r r e l a t i o n ,
b) n o r m a l i t y ,  and c) homos c e da s t i c i t y . — /— /  Based upon th e  
r e s u l t s  of the  a u t o c o r r e l a t i o n  t e s t s  some f i r s t  o r d e r  a u t o - c o r r e l a t i o n  
was found to  e x i s t  in t h e  e q u a t io n s  f o r  soybean e x p o r t s  (SBX), farm 
l ev e l  p r i c e  of soybeans (PSBF), and domes t ic  d i sa p p e a ra n c e  of soybean 
o i l  (SBODD). Based upon th e  Shapiro-Wilk  t e s t  f o r  n o r m a l i t y  i t  was 
concluded t h a t  r e s i d u a l s  f o r  t h e  soybean e x p o r t s  (SBX), farm l eve l  p r i c e  
o f  soybeans (PSBF), and soybean meal domest ic  d i s a p p e a ra n c e  (SBMDD) were 
no t  normal ly d i s t r i b u t e d .  The r e s u l t s  of t h e  Goldfeld-Quandt  t e s t  f o r  
homogenous v a r i a n ce  i n d i c a t e d  t h a t  h e t e r o s c e d a s t i c i t y  e x i s t e d  among the  
r e s i d u a l s  of  the  crush  (CSB) and soybean e xpo r t  (SBX) e q u a t i o n s .  The 
i m p l i c a t i o n s  of  t h e s e  v i o l a t i o n s  ques ions  t h e  v a l i d i t y  of  h y p o th e s i s  
t e s t i n g  and conf idence  i n t e r v a l s  a s s o c i a t e d  wi th  t h e  e s t i m a t e d  
c o e f f i c i e n t s ,  however,  they  do no t  n e c e s s a r i t y  i n d i c a t e  i n c o r r e c t  p o in t  
e s t i m a t e s  w i l l  be made by Model 1.
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14/  G o l d f e l d ,  Stephen M. and Richa rd  D. Quandt .  "Some T e s t s  f o r  
H e t e r o s c e d a s t i c i t y . "  Jou rna l  of t h e  American S t a t i s t i c a l  A s s o c i a t i o n , 
Vol. 60, No. 310, June 1965, pp. 539-547.
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The f o l lo w in g  s e c t i o n  w i l l  focus  on th e  pr imary purpose  of the  
model . The e s t i m a t i o n  and p r e d i c t i o n  of  p r i c e s  and q u a n t i t i e s  in t h e  
soybean market .  E v a lua t ion  of  t h e  m odel 's  e s t i m a t io n  and p r e d i c t i v e  
accuracy  i s  based upon T h e i l ' s  i n e q u a l i t y  c o e f f i c i e n t  ( l ^ )  and th e  
m ode l 's  a b i l i t y  t o  a c c u r a t e l y  e s t i m a t e  or  p r e d i c t  t h e  a c tu a l  movement in 
t h e  endogenous v a r i a b l e s '  va lues  from p e r io d  t o  p e r i o d .— /— /
E v a lu a t io n  of  Model l ' s  Es t im at ion 
and P r e d i c t i o n  Accuracy
S ince  t h e  m ode l ' s  p r i n c i p a l  purpose  i s  t o  e s t i m a t e  (with r e s p e c t  t o  
t h e  h i s t o r i c  p e r i o d ,  1955-1979)  and t o  p r e d i c t  (with r e s p e c t  to  t h e  
1980-1985 p e r i o d ) ,  some measure of  how well  the  model a c h ieves  t h e s e  
purposes  i s  needed .  C o r r e c t  p r e d i c t i o n  of  d i r e c t i o n a l  movements in the  
endogenous v a r i a b l e s  was a l s o  impor tan t  t o  t h e  a n a l y s i s .  A number of  
s t a t i s t i c s  f o r  measuring e s t i m a t io n  and p r e d i c t i o n  e r r o r  have been used 
in t h e  l i t e r a t u r e .  Pindyck and Rub infe ld  d i s c u s s  some of  t h e  commonly 
used measures:  roo t  mean square  e r r o r ;  p e rc e n t  roo t  mean square  e r r o r ;  
p e r c e n t  mean e r r o r ;  t u r n i n g  p o i n t s ;  T h e i l ' s  i n e q u a l i t y  c o e f f i c i e n t ;  and 
o v e r a l l  s e n s i t i v i t y  of t h e  model t o  t h e  i n i t i a l  p e r i o d ,  t o  minor changes 
in e s t i m a t e d  c o e f f i c i e n t s ,  and t o  small changes in t h e  t ime pa th s  of
15 /  T h e i l ,  Henr i .  Economic F o r e c a s t s  and P o l i c y . Second 
E d i t i o n .  Amsterdam: Nor th -H oll and  P u b l i s h i n g  Co. ,  1961, pp. 31-34.
16 /  T h e i l ,  Henr i .  Appl ied  Economic F o r e c a s t i n g . Chicago:  Rand-
McNally and Co. ,  1966, pp. 26-2$.
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exogenous v a r i a b l e s . — /  The a u th o r s  o f f e r  no gu idance  f o r  choos ing  
among a l t e r n a t i v e  c r i t e r i a ;  r a t h e r ,  they imply i t  i s  a m a t t e r  of ga in ing  
e x p e r i e n c e  in making t r a d e - o f f s  among a l t e r n a t i v e  c r i t e r i a .  While no 
s i n g l e  s t a t i s t i c  c a p t u r e s  a l l  of  t h e  e s t i m a t e d  m odel 's  c h a r a c t e r i s t i c s ,  
T h e i l ' s  i n e q u a l i t y  c o e f f i c i e n t ,  U2 , i s  capab le  of  comparing and rank ing 
a l t e r n a t i v e  models as a summary measure of  f o r e c a s t i n g  a c c u r a c y .— /  
R e s u l t s  of two e v a l u a t i o n  and p r e d i c t i o n  measures  f o r  Model 1 (U2  
s t a t i s t i c  and number of c o r r e c t l y  p r e d i c t e d  d i r e c t i o n a l  movements in the  
endogenous v a r i a b l e s )  a re  p r e s e n t e d  in t h e  f o l l o w in g  s e c t i o n s .
Model l ' s  I n e q u a l i t y  C o e f f i c i e n t s ,  1955-1979
The r e s u l t s  of  computing T h e i l ' s  i n e q u a l i t y  c o e f f i c i e n t ,  U2 , a re  
p r e s e n t e d  in Table  20 f o r  the  h i s t o r i c  p e r i o d ,  1955-1979, used t o  
e s t i m a t e  Model l ' s  c o e f f i c i e n t s .  Each of t h e  U2  s t a t i s t i c s ,  excep t  f o r  
t h e  U2  a s s o c i a t e d  with EQ. 10 (SBMDD), a re  l e s s  than one.  On t h e  b a s i s  
of  the  U2  v a lu e s ,  Model l ' s  e s t i m a t io n  performance i s  "bes t "  (minimum U2  
v a lu e s )  f o r  t h e  ac reage  and farm l eve l  p r i c e  e q u a t i o n s  ( .2095 and .3380,  
r e s p e c t i v e l y ) .  Model l ' s  e s t i m a t io n  performance i s  b e t t e r  f o r  the  f i v e  
e q u a t i o n s  in t h e  soybean s e c t o r  than f o r  t h e  meal and o i l  s e c t o r s .
The r e s u l t s  of  Model l ' s  c a p a b i l i t y  of  c o r r e c t l y  e s t i m a t i n g  
d i r e c t i o n a l  change in t h e  m odel 's  endogenous v a r i a b l e s  a re  p r e s e n te d  in 
Table  2 1 . G e n e r a l ly ,  c o r r e c t  d i r e c t i o n a l  p r e d i c t i o n s  were a s s o c i a t e d
17/  P indyck ,  Robert  S. and Daniel  L. R u b in f e ld .  Econometr ic  Models 
and Economic F o r e c a s t s .  New York: McGraw-Hill Book Co. ,  1981, pp. 360-
18/  L e u th o ld ,  Raymond M. "On t h e  Use of  T h e i l ' s  I n e q u a l i t y  
C o e f f i c i e n t s . "  American Journa l  of A g r i c u l t u r a l  Economics,  Vol. 57, No. 
2, May 1975, pp. 344-346.
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Table 20. Comparison of Model l ' s  Estimation Accuracy Based Upon
T h e i l 's  Inequa lity  C o e ff ic ie n t ,  U2 , 1955-1979.
Equation-^/
EQ. 1 CSB .4260
EQ. 2 SBX .4283
EQ. 3 SBEPS .3563
EQ. 5 PSBF .3380
EQ. 7 SBACN .2095
EQ. 10 SBMDD 2.0508
EQ. 11 SBMX .5889
EQ. 14 SBOOD . 7637
EQ. 15 SBOEPS .5097
U  The v a r i a b l e s  i n c lu d e d  in Model l ' s  e q u a t i o n s  a r e  p r e s e n t e d  in 
Table  18.
2J The U2  s t a t i s t i c  i s  c a l c u l a t e d  a s :
J l  ^ V Yt-l^ " (Yt"Yt - l ^
2 = 1  I----- L „ 72--------
where: J T t i l  ( \ - Yt _ i  )A
= p r e d i c t e d  value of  Yt  
Yt  = t h e  a c tu a l  va lue  of  Yt  
T = number of o b s e rv a t io n  p e r i o d s .
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Table 21. Estimation Accuracy of Model 1 with Respect to Predicting
Direction of Change in Endogenous Variables, 1955-1979.
Endogenous
V a r i a b l e ^ / C or rec t
Percen t
of
Total I n c o r r e c t
P e rce n t
of
Total Total
CSB 2 1 87.5 3 12.5 24
SBX 19 79.2 5 2 0 . 8 24
SBEPS 18 78.3 5 21.7 23
PSBF 19 82.6 4 17.3 23
SBACN 2 2 91.7 2 8.3 24 ,
SBMDD 16 66.7 8 33.3 24
SBMX 18 75.0 6 25.0 24
SBODD 2 1 87.5 3 12.5 24
SBOEPS 14 60.9 9 39.1 23
_]_/ The v a r i a b l e s  in c lu d e d  in Model l ' s  e q u a t io n s  a re  p r e s e n t e d  in 
Table  18.
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with  t h o s e  e q u a t io n s  which a l s o  had r e l a t i v e l y  s m a l l e r  va lues  f o r  t h e  U2  
c o e f f i c i e n t .  The excep t ion  was domes t ic  d i sa p p e a ra n c e  of soybean o i l  
(SBODD) which y i e l d e d  a U2  c o e f f i c i e n t  of .7637 y e t  p r e d i c t e d  87.5 
p e rc e n t  of  the  t o t a l  number of  changes ( in  d i r e c t i o n a l  movement) in oi l  
domes t ic  d i s a p p e a ra n c e .  Com para t ive ly ,  t h e  c rush  e q u a t i o n ' s  (CSB) 
a s s o c i a t e d  U2  s t a t i s t i c  and p e rc e n ta g e  c o r re c t  d i r e c t i o n a l  changes were 
.4260 and 87.5 p e r c e n t ,  r e s p e c t i v e l y .
Model 1 did a r e l a t i v e l y  "poore r"  job  of p r e d i c t i n g  d i r e c t i o n a l  
movement f o r  domest ic  soybean o i l  ending p r i v a t e  s toc ks  (SBOEPS); 
domest ic  meal d i sa p p e a ra n c e  (SBMDD); and meal e x p o r t s  (SBMX), whi le  
do ing a r e l a t i v e l y  "good" job f o r  soybean ac re a ge  nex t  crop y e a r  (SBACN) 
and th e  farm leve l  p r i c e  (PSBF). The r e s t  of  the  m odel 's  eq u a t io n s  were 
between t h e s e  two ex t rem es .
Model l ' s  I n e q u a l i t y  C o e f f i c i e n t s ,  1980-1985
Two growth r a t e s  f o r  t h e  v a r i a b l e s  in t h e  model were assumed in 
d eve lop ing  c o n d i t i o n a l  p r e d i c t i o n s  f o r  t h e  1980-1985 p e r i o d .  The h ig h e r  
or  up t rend  growth r a t e  was assumed to  be a v a r i a b l e ' s  1970-1979 average 
annual  r a t e  of  growth p lus  t h e  1979 va lue .  Values f o r  each of  the  y e a r s  
were ob ta in e d  by adding t h e  average  annual r a t e  of  growth f o r  a 
p a r t i c u l a r  y e a r  t o  the  p rev ious  y e a r ' s  va lue .  The p roces s  con t inued  
u n t i l  va lues  f o r  each of the  y e a r s  in the  1980-1985 pe r iod  were 
e s t i m a t e d .  A downtrend growth r a t e  was a l s o  e s t i m a t e d  f o r  1980-1985.  A 
v a r i a b l e ' s  1970-1979 ave rage  annual growth r a t e  was deducted from t h e  
1979 value t o  y i e l d  the  1980 e s t i m a t e d  va lue .  The average  annual r a t e  
of  growth was then deducted from th e  1980 e s t i m a t e d  va lue  t o  y i e l d  a
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1981 e s t i m a t e d  v a lu e .  The p roce s s  was c o n t in u e d  u n t i l  e s t i m a t e s  f o r  the  
e n t i r e  1980-1985 p e r io d  were o b t a i n e d .
Model l ' s  U2  c o e f f i c i e n t s  e s t i m a t e d  u s ing  t h e s e  up t re nd  and 
downtrend d a ta  s e t s  f o r  1980-1985 p e r io d  a r e  p r e s e n t e d  in Table  22. 
G e n e r a l l y ,  Model 1 did a p o o r e r  job  wi th  t h e  up t rend  d a ta  s e t  than with 
t h e  downtrend d a ta  s e t  (most U2  c o e f f i c i e n t s  f o r  t h e  up t rend  d a ta  were 
g r e a t e r  than U2  c o e f f i c i e n t s  f o r  t h e  downtrend d a ta  s e t ) .  G e n e r a l ly ,  i f  
t h e  p r e d i c t i v e  model can no t  do b e t t e r  than th e  r e s u l t s  of a n a iv e  no ­
change e x t r a p o l a t i o n  model (U2  c o e f f i c i e n t s  l e s s  than 1 . 0 ) then the  
s im p l e r  and cheape r  e x t r a p o l a t i o n  method shou ld  be used .  Model 1 does a 
b e t t e r  job of  p r e d i c t i n g  than t h e  no-change  e x t r a p o l a t i o n  model only f o r  
t h e  farm le v e l  p r i c e  e q u a t io n  u s ing  both d a ta  s e t s ,  t h e  c rush equa t ion  
w i th  t h e  up t re n d  d a t a ,  and t h e  soybean ac re a ge  n e x t  crop y e a r  with the  
downtrend d a ta  s e t .
Model l ' s  I n e q u a l i t y  C o e f f i c i e n t s ,  1980-1982
The p r e d i c t i o n  accu racy  of  Model 1 was a l s o  e v a lu a t e d  f o r  the  
a c tu a l  va lues  of  the  m ode l 's  v a r i a b l e s  in the  1980-1982 p e r io d  (Table  
2 3 ) .  (The 1980-1982 va lue s  were no t  used in e s t i m a t i n g  th e  0LS 
c o e f f i c i e n t s  f o r  Model 1 . )  Based upon t h e s e  r e s u l t s ,  Model 1 
ou tper fo rm ed  t h e  n a iv e  no-change  e x t r a p o l a t i o n  model f o r  s i x  of  t h e  n in e  
e q u a t i o n s .  Model l ' s  p r e d i c t i o n  r e s u l t s  were more a c c u r a t e  (U2  
s t a t i s t i c s  c l o s e r  t o  z e ro )  f o r  t h e  soybean s e c t o r  than e i t h e r  t h e  meal 
or  o i l  s e c t o r s  of t h e  model .
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Table 22. Comparison of Model l ' s  Prediction Accuracy Based Upon
T h e il 's  In eq u a lity  C o e ff ic ie n t ,  U2, 1980-1985.
E qua t ion^ / Uptrend
......u „ V .......................
Downtrend
EQ. 1 CSB .8665 1.2190
EQ. 2 SBX 4.2006 2.0429
EQ. 3 SBEPS 2.6242 1.2244
EQ. 5 PSBF .6568 .4751
EQ. 7 SBACN 4.6059 .1863
EQ. 10 SBMDD 77.9420 2.0344
EQ. 11 SBMX 12.1652 4.2988
EQ. 14 SBODD 32.6049 1.4885
EQ. 15 SBOEPS 4.6322
• i  . .j j  • .. j -i i (-■
1.7276
Table  18.
2J The U2  s t a t i s t i c  i s  c a l c u l a t e d  a s :
U
where:
T Jl <VYt-l >’<V V l
T (Vt'Vt-lf
A,
Yt  = the  p r e d i c t e d  value of Yt  
Y^. = the  a c tu a l  va lue  of  Yt
T = number of  o b s e rv a t io n  p e r i o d s .
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Table 23. Comparison of Model l ' s  Prediction Accuracy Based Upon
T h e i l 's  Inequality  C o e ff ic ie n t ,  U2 , 1980-1982.
Equat i  orvl/
EQ. 1 CSB .7208
EQ. 2 SBX .1614
EQ. 3 SBEPS .3451
EQ. 5 PSBF .3808
EQ. 7 SBACN .7181
EQ. 10 SBMDD 4.8165
EQ. 11 SBMX 2.9207
EQ. 14 SBODD 5.2420
EQ. 15 SBOEPS .7182
_]_/ The v a r i a b l e s  in c lu d e d  in Model l ' s  e q u a t i o n s  a re  p r e s e n t e d  in 
Table  18.
2 /  The U2  s t a t i s t i c  i s  c a l c u l a t e d  as :
= the  p r e d i c t e d  va lue  of  Yt  
Yt  = t h e  a c t u a l  va lue  of  Yt  
T = th e  number of o b s e rv a t io n  p e r i o d s .
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The soybean s e c t o r  of  t h e  Uni ted  S t a t e s  Department  of  A g r i c u l t u r e ' s  
CROPS model combined many of  the  v a r i a b l e s  used in Model l ' s  e q u a t io n s  
i n t o  we ighted ave rages  or  r a t i o s  of  t h e  o r i g i n a l  v a r i a b l e s .  The 
e m p i r i c a l  e s t i m a t e s  of t h i s  a l t e r n a t i v e  model ( r e f e r r e d  to  h e r e a f t e r  as 
Model 2) a re  d i s c u s s e d  in the  fo l l o w in g  s e c t i o n .
Empir ica l  R e s u l t s  from Ordinary 
Leas t  Squares  Es t im at ion  of  Model 2
The OLS e s t i m a t e s  f o r  Model 2 a r e  p r e s e n t e d  in Table  24. In f i v e  
of  Model 2 ' s  behav io ra l  e q u a t i o n s  (CSB, SBX, SBACN, SBMX, and SBODD), 
some of the  exogenous v a r i a b l e s  were combined i n t o  weighted  ave rages  or  
r a t i o s  of  t h e  o r i g i n a l  v a r i a b l e s  in Model 1. These changes a re  
documented in Appendix E, Table  2.
Soybean S e c to r
The c rush  equa t ion  in Model 2 was p o s t u l a t e d  as being r e l a t e d  t o :  
the  who lesa le  p r i c e  of soybeans (PSB); the  va lue  of o i l  and meal 
(VALOM); and c ru s h in g  c a p a c i t y  (SBCC). The s ig n s  a s s o c i a t e d  with the  
OLS e s t i m a t e d  c o e f f i c i e n t s  were c o n s i s t e n t  with a p r i o r i  t h e o r e t i c a l  
e x p e c t a t i o n s .  The e s t i m a t e d  s t a n d a r d  e r r o r s  a s s o c i a t e d  with PSB and 
SBCC were small r e l a t i v e  t o  t h e  e s t i m a t e d  c o e f f i c i e n t s ;  however , t h e  
s t a n d a r d  e r r o r  e s t i m a t e  f o r  VALOM was l a r g e  r e l a t i v e  t o  t h e  e s t i m a t e d  
c o e f f i c i e n t .
Soybean e x p o r t s  were hypo thes ized  t o  be r e l a t e d  t o  t h e  who lesa le  
p r i c e  of  soybeans d e f l a t e d  by the  s p e c i a l  drawing r i g h t s  v a r i a b l e  
(PSB1); t h e  value of  o i l  and meal d e f l a t e d  by th e  s p e c i a l  drawing r i g h t s  
v a r i a b l e  (VAL0M1); a weighted average  of t h e  farm leve l  p r i c e  of corn
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Table 24. Empirical R esu lts from Ordinary Least Squares Estim ation of Hodel 2, 1955-1979.
Equation R  ^ F DM FOAC
Soybean S e c to r-X!
El). 1 CSH = 37.85 -  55.86 PSB + .03 VALOM + .9) SOCC ♦ ej .9600 160.01±i/ 1.88 -.0031
(20.0824)1/ (.0256)1/ (.0778)
EQ. 2 SBX - 343.68 -  94.72 PSB1 + .08 VALOM ♦ 5.37 PCUSECT1 .9594 11.214* 1.28 .2812
(38.0933) (0 .388) (1.8162)
+ 526.73 LSP1UEJ1 + e2 
(103.4261)
EQ. 3 SBEPS* -27.85 -  .50 PSB + .24 SBPROD -  .23 S8SCC - .9420 58.50+ 2.12 -.2756
(8.1387)* (0.250) (0.802)
-  .16 SBPRODN + .57 LSBEPS + e 3 
(0 .315) (.1451)
EQ. 5 PSBF = - .0 8  + .96 PSB -  .28 PSB2 + e4 .9792 494.82+ 2.85 .4252
(0.311) (0 .680)
EQ. 7 SBACN -  16.50 + 9.42 PSBF1 + 42.37 PSBF2 + 3.22 PCES1 .9892 329.47+ 2.20 .1140
(1.3643) (21.9482)* (7.7406)*
-  .28  PCDR + .79 SBAC + e 5 
(10.1879)* (0.490)
Soybean Meal S ector:
EQ. 10 SBMDO = -12043.81 - 4.40 PSBM -  1174.97 PCF .9164 39.46* 1.43 .1432
(7.3395)* (810.37)*
+ 6038.56 PILS + 20737.91 HPAU7I -  .14 HPFC + e6
(1538.5890) (4921.9430) (.3403)
Table 24 . Empirical R esu lts  from Ordinary Least Squares E stim ation o f  Model 2 , 1955-1979. (Continued)
Equation R  ^ F DM FOAC
EQ. 11 SBMX •  2050.19 -  16.50 PSBM1 -  24.64 PCUSECT1 .9635 95.01* 1.98 -.0444
(8.2747)* (21.7995)*
+ 5.90 PFM 4' 9046.04 ISPIE1 + .08 SBMXBF * e 7 
(3.1861)* (1 .090.39) (1.663)*
Soybean Oil Sector:
EQ. 14 SBODD •  -27667.05 •  28.78 PSBO * 6147.40 LNCC .9805 335.19* 1.41 .1400
(17.4151)* (340.5140)
•  .75 CFO + eg 
(2.563)
EQ. 15 SBOEPS •  -105.63 * .32 PSBO * .18 OPROO * .07 SBOC .7305 4.76* 1.96 .0220
(6.6592)* (.0346) (1.1900)*
-  .68 SBPRODN * .41 LSBOEPS + e 9 
(.2069) ( .I8 6 0 )
JJ  The v a riab le s  Included 1n Model 2 's  equations are  defined In Appendix E. Table 1.
2 / Numbers In paren theses a re  estim ated  standard  e r ro r s  a s so c ia ted  w ith  the  estim ated  
c o e f f ic ie n ts .
_3/  The symbol * in d ic a te s  the estim ated  c o e f f ic ie n t  was no t s ig n if ic a n t ly  d if fe r e n t  from zero  a t 
th e  .05 s ig n if ic a n c e  le v e l .
4 / The symbol * in d ic a te s  th a t the F s t a t i s t i c  was s ig n if ic a n t  a t the  .0001 le v e l .
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d e f l a t e d  by t h e  s p e c i a l  drawing r i g h t s  v a r i a b l e  and th e  E.C. t h r e s h o l d  
p r i c e  of com  (PCUSECT1); and a l i v e s t o c k  p roduct ion  index f o r  t h e  
Uni ted  Kingdom, J a pan ,  and th e  European Common Market (LSPIUEJ1). Signs 
a s s o c i a t e d  with t h e s e  e s t i m a t e d  c o e f f i c i e n t s  ag reed with t h e o r e t i c a l  
e x p e c t a t i o n s  and a l l  e s t i m a t e d  s t a n d a r d  e r r o r s  were small r e l a t i v e  t o  
t h e i r  r e s p e c t i v e  e s t i m a t e d  c o e f f i c i e n t s .
Soybean ending p r i v a t e  s to c k s  in Model 2 were p o s t u l a t e d  as 
dependent  upon: the  w ho le sa le  p r i c e  of soybeans (PSB); c u r r e n t  soybean
produc t ion  (SBPROD); soybean p roduc t ion  nex t  crop y e a r  (SBPRODN); 
government s toc ks  (SBSCC); and lagged  soybean ending  p r i v a t e  s tocks  
(LSBEPS). T h e o r e t i c a l  p r e c o n c e p t io n s  wi th  r ega rd  t o  s ig n s  agreed with 
s igns  of  the  e s t i m a t e d  c o e f f i c i e n t s  but  t h e  e s t i m a t e d  s t a n d a r d  e r r o r  f o r  
t h e  w ho le sa le  p r i c e  of  soybeans (PSB) was l a r g e  r e l a t i v e  t o  t h i s  
v a r i a b l e ' s  e s t i m a t e d  c o e f f i c i e n t .
In Model 2 ' s  soybean ac reage  f o r  n e x t  crop y e a r  equa t ion  (SBACN), 
t h e  farm leve l  p r i c e  of  soybeans was d iv id e d  by the  farm l eve l  p r i c e s  of 
co t ton  (PSBF1) and com (PSBF2). The s u ppo r t  r a t e  f o r  corn was d iv ided  
by t h e  soybean loan r a t e  (PCES1). The d i v e r s io n  r a t e  f o r  com (PCDR) 
and soybean ac reage  v a r i a b l e s  (SBAC) were unchanged from Model 1. The 
e s t i m a t e d  c o e f f i c i e n t  of t h e  market inducement  v a r i a b l e s ,  PSBF1 and 
PSBF2, had s ig n s  c o n s i s t e n t  wi th  t h e o r e t i c a l  e x p e c t a t i o n s  but  t h e  
e s t i m a t e d  s t a n d a r d  e r r o r  a s s o c i a t e d  wi th  PSBF2 was l a r g e  r e l a t i v e  t o . t h e  
e s t i m a t e d  c o e f f i c i e n t .  The p r i c e  suppo r t  r a t e  v a r i a b l e  (PCES1) had a 
n e t  p o s i t i v e  e f f e c t  on a c re a g e  p l a n t e d .  The s ign of t h e  e s t i m a t e d  
c o e f f i c i e n t  of  the  corn d i v e r s i o n  r a t e  v a r i a b l e  (PCDR) was n e g a t i v e  as 
e x p e c t e d .  However, t h e  e s t i m a t e d  s t a n d a r d  e r r o r s  a s s o c i a t e d  wi th  the
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e s t i m a t e d  c o e f f i c i e n t s  of  t h e s e  v a r i a b l e s  (PCES1 and PCDR) were l a r g e  
r e l a t i v e  t o  t h e  magnitude of t h e  r e s p e c t i v e  e s t im a te d  c o e f f i c i e n t s .  The 
s ign of t h e  e s t i m a t e d  c o e f f i c i e n t  of  the  lagged  ac reage  v a r i a b l e  (SBAC) 
agreed with t h e o r e t i c a l  p r e c o n c e p t i o n s .
Soybean meal e x p o r t s  were p o s t u l a t e d  as being r e l a t e d  t o :  t h e
p r i c e  of  soybean meal d iv id e d  by s p e c i a l  drawing r i g h t s  (PSBM1); a 
we ighted average  of t h e  farm l eve l  p r i c e  of  corn d e f l a t e d  by s p e c i a l  
drawing r i g h t s  and th e  E.C. t h r e s h o l d  p r i c e  of  com (PCUSECT1); the  
p r i c e  of  f ishmeal  (PFM); a l i v e s t o c k  p roduct ion  index f o r  t h e  E.C. 
(LSPIE1); and B r a z i l i a n  meal e x p o r t s  (SBMXBR). The s ig n s  a s s o c i a t e d  
wi th  t h e  e s t i m a t e d  c o e f f i c i e n t s  f o r  t h e  p r i c e  of  soybean meal ,  p r i c e  of  
f i s h  meal ,  and th e  E.C. l i v e s t o c k  p roduc t ion  index were c o n s i s t e n t  wi th  
t h e o r e t i c a l  e x p e c t a t i o n s .  However, t h e  s ig n s  a s s o c i a t e d  with the  
weighted  average  com  p r i c e  and B r a z i l i a n  meal e x p o r t s  c o n f l i c t e d  with 
t h e  expected t h e o r e t i c a l  s i g n s .  These c o n c lu s io n s  with r egard  t o  the  
c o n s i s t e n c y  of s ig n s  wi th  t h e o r e t i c a l  e x p e c t a t i o n s  a re  t e n t a t i v e  because 
w h i le  t h e  o v e r a l l  F t e s t  o f  the  r e g r e s s i o n  was s i g n i f i c a n t ,  on ly  the  
e s t i m a t e d  s t a n d a r d  e r r o r  a s s o c i a t e d  wi th  t h e  E.C. l i v e s t o c k  p roduc t ion  
index was small r e l a t i v e  t o  the  magnitude of  t h e  e s t i m a t e d  c o e f f i c i e n t s  
( th e  remaining s t a n d a r d  e r r o r s  were q u i t e  l a r g e  r e l a t i v e  to  t h e i r  
r e s p e c t i v e  c o e f f i c i e n t s ) .
Model 2 ' s soybean o i l  domes t ic  d i sa p p e a ra n c e  equa t ion  was expec ted  
t o  be a f u n c t io n  of  t h e  p r i c e  of  soybean o i l  (PSBO); t h e  common 
lo g a r i t h m  of  pe rsona l  consumption e x p e n d i t u r e s  on nondu rab le s  d iv id e d  by 
th e  consumer p r i c e  index f o r  nondurab le  l e s s  food (LNCC); and 
consumption of  o t h e r  food f a t s  and o i l s  (CFO). All of  t h e  s ig n s  
a s s o c i a t e d  wi th  t h e  e s t i m a t e d  c o e f f i c i e n t s  of t h e s e  v a r i a b l e s  were
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c o n s i s t e n t  wi th  t h e o r e t i c a l  e x p e c t a t i o n s .  However, t h e  soybean o i l  
p r i c e  v a r i a b l e ' s  e s t i m a t e d  s t a n d a r d  e r r o r  was r e l a t i v e l y  l a r g e  compared 
wi th  t h e  e s t i m a t e d  c o e f f i c i e n t .
The remaining f o u r  e q u a t i o n s  (SBEPS, PSBF, SBMDD, and SBOEPS) were 
no t  changed from t h e  Model 1 s p e c i f i c a t i o n .  The e s t i m a t io n  and 
p r e d i c t i o n  r e s u l t s  f o r  Model 2 a re  p r e s e n t e d  in t h e  f o l l o w in g  s e c t i o n .
Eva lua t ion  of Model 2 1 s Es t im a t ion  
and P r e d i c t i o n  Accuracy
Model 2 ' s  U2  s t a t i s t i c s  a r e  p r e s e n t e d  in Table  25 f o r  t h e  
f o l l o w i n g :  1955-1979 a c tu a l  d a t a ,  1980-1985 up t re nd  and downtrend d a t a ,
and t h e  1980-1982 a c tu a l  d a t a .  G e n e ra l ly  Model l ' s  e s t i m a t i o n  and 
p r e d i c t i o n  accuracy  in terms of  U2 s t a t i s t i c s  were b e t t e r  than Model 2 ' s  
r e s u l t s  f o r  t h e  1955-1979 a c t u a l ,  1980-1985 downtrend and 1980-1982 
a c t u a l  d a ta  s e t s .  Only t h e  U2 s t a t i s t i c s  f o r  t h e  PSBF equa t ion  in Model 
2 were l e s s  than 1 .0  in each of the  fo u r  d a ta  s e t s .  The U2 s t a t i s t i c s  
a s s o c i a t e d  with t h e  r e s t  of Model 2 ' s  e q u a t io n s  exceeded 1 .0  in one or 
more of t h e  fo u r  da ta  s e t s .
The r e s u l t s  c oncern ing  Model 2 ' s  a b i l i t y  t o  c o r r e c t l y  p r e d i c t  
d i r e c t i o n a l  change in t h e  endogenous v a r i a b l e s  f o r  t h e  1955-1979 p e r io d  
a r e  p r e s e n t e d  in Table 26. Compared wi th  Model l ' s  p r e d i c t i o n s  of 
d i r e c t i o n a l  change (Table  28 ) ,  Model 2 did "a t  l e a s t  as good" as Model 1 
f o r  SBEPS, PSBF, and SBMX, w hi le  Model 2 p r e d i c t e d  d i r e c t i o n a l  change 
c o r r e c t l y  more t im es  f o r  CSB, SBX, SBACN, SBMDD, SBMX, SB0DD, and 
SBOEPS. Thus,  d e s p i t e  t h e  r e l a t i v e l y  l a r g e r  U2 s t a t i s t i c s  a s s o c i a t e d  
wi th  Model 2 ' s  e q u a t i o n s ,  t h i s  model does have an advan tage  over  Model 1
Table 25. Comparison of  Model 2 ' s  Es t im at ion  and P r e d i c t i o n  Accuracy Based Upon T h e i l ' s  I n e q u a l i t y  
C o e f f i c i e n t ,  U2 , 1955-1985.
1955-1979 : 1980-1985 ; 1980-1985 1980-1982
Equ a t io n ^ /  Actual Uptrend Downtrend Actual
EQ. 1 CSB 1.9654 6.3220 3.2115 3.3524
EQ. 2 SBX .6686 1.6939 2.4884 .5216
EQ. 3 SBEPS .3563 2.6242 1.2244 1.0544
EQ. 5 PSBF .3380 .6568 .4751 .3808
EQ. 7 SBACN .4041 .4981 .3116 1.2471
EQ. 10 SBMDD 2.0508 77.9420 2.0344 7.9530
EQ. 11 SBMX .6051 10.5746 4.3325 1.3337
EQ. 14 SBODD .5844 52.9903 2.6931 3.4686
EQ. 15 SBOEPS .5097 4.6322 1.7276 .7182
!_/. The v a r i a b l e s  in c luded  in Model 2 ' s  eq u a t io n s  a re  p re s e n ted  in Table 28.
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Table  26. Es t im a t ion  Accuracy of Model 2 wi th  Respect  t o  P r e d i c t i n g  
D i r e c t io n  of Change in Endogenous V a r i a b l e s ,  1955-1979.
Endogenous
Variable^- '
Number
C o r r e c t
Pe rcen t
of
Total
Number
I n c o r r e c t
P e rcen t
of
Total Total
CSB 22 91.7 2 8.3 24
SBX 20 83.3 4 16.7 24
SBEPS 18 78.3 5 21.7 23
PSBF 19 82.6 4 17.3 23
SBACN 23 95 .8 1 4 .2 24
SBMDD 17 70.8 7 29.2 24
SBMX 18 75.0 6 25.0 24
SBODD 22 91.7 2 8.3 24
SBOEPS 17 73.9 6 26.1 23
_]_/ The v a r i a b l e s  inc luded  Model 2 ' s  e q u a t i o n s  a re  p r e s e n t e d  in 
Table  24.
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in terms of  p r e d i c t i n g  d i r e c t i o n a l  change in t h e  endogenous v a r i a b l e s .
A t h i r d  model ( r e f e r r e d  t o  h e r e a f t e r  as Model 3 ) ,  employing th e  
t w o - s t a g e  l e a s t  squares  (2SLS) method f o r  e s t i m a t i n g  c o e f f i c i e n t s ,  was 
c o n s t r u c t e d .  Except  f o r  soybean o i l  domest ic  d i sa p p e a ra n c e  (SBODD) and 
soybean o i l  ending  p r i v a t e  s to c k s  (SBOEPS), t h e  be h a v io ra l  e q u a t io n s  
c o n ta in e d  d i f f e r e n t  s e t s  of  e x p la n a to r y  v a r i a b l e s  than t h e  same 
e q u a t i o n s  did in Models 1 and 2. The e m p i r i c a l  r e s u l t s  from 2SLS 
e s t i m a t i o n  of Model 3 a r e  p r e s e n te d  in the  fo l l o w in g  s e c t i o n s .
Em pir ica l  R e s u l t s  from Two-Stage 
Leas t  Squares  Es t im at ion  of  Model 3
The empicvcal  r e s u l t s  from 2SLS e s t i m a t io n  of Model 3 a re  p r e s e n te d  
in Table  27. The v a r i a b l e s  in c lu d e d  in Model 3 were s e l e c t e d  in 
p r e l i m i n a r y  a n a l y s i s  on t h e  b a s i s  of improving t h e  e s t i m a t i o n  and 
p r e d i c t i o n  accu racy  of t h e  model . The focus  was on t h e  farm leve l  p r i c e  
eq u a t io n  (PSBF) wi th  t h e  e s t i m a t i o n  and p r e d i c t i o n  accu racy  of  t h e  o t h e r  
e q u a t io n s  s u b o r d i n a t e  t o  t h e  PSBF e q u a t i o n .  Model 3 i s  complete in t h e  
s ense  t h a t  i t  i s  a 16 -equa t ion  system wi th  16 endogenous v a r i a b l e s  and 
th e  system can be so lved  f o r  t h e s e  v a r i a b l e s . — /  All t h e  behav io ra l  
e q u a t i o n s  a re  o v e r i d e n t i f i e d .
The economic r a t i o n a l e  u n d e r ly in g  Model 3 i s  s i m i l a r  t o  t h a t  of 
Models 1 and 2. The f o l lo w in g  changes were made from Models 1 and 2 t o  
Model 3. Soybean e x p o r t s  (SBX) were h y p o th es i z ed  t o  r e f l e c t  a
19 /  T h e i l ,  Henr i .  P r i n c i p l e s  of  Econom et r i c s . New York: John
Wiley and S o n s . ,  I n c . ,  19)1 ,  p. 431.
Table 27. Empirical R esu lts  From Two-Stage Least Squares E stim ation o f Model 3 , 1955-1979.
Equat ion R* F
Soybean Sector i /
Eg. 1 CS8 = 282.40 + 14.16 SBCM + .03 SBCC - 1.00 SBX + e j .9844 420.45 o i /
(6.9073)2/ (.0101) (.1318)
EQ. 2 SBX = -288.66 + 583.68 LSPIUEJI + 2.26 PC0SECT1 - .03 VAL0M1 ♦ e2 .9461 117.11 9
(113.1737) (1.4747)»i/ (.0202)*
Eg. 3 SBEPS « -87.80 + .30 LSBEPS - .24 SBSCC ♦ .26 CSB + e j .7841 24.21 9
(.1488) (.1079) (.0591)
Eg. 5 PSBF - .40 ♦ .97 PSB ♦ .001 SBX - .006 SBAC - .37 PCF + e4 .9800 232.71 9
(.2877) (.0005) (.0027) (.1064)
EQ. 7 SBACN = -16.18 ♦ 9.34 PSBF1 + 78.94 PSBF2 * .05 CSB + e5 .9735 244.62 9
(1.8577) (24.9176) (.0036)
Soybean Meal Secto r:
Eg. 10 SBMDD » 11573.48 - 7.28 PSBM - .57 HPFC - 1.42 SBMX ♦ e6 .9495 125.24 9
(2.5104) (.2337) (.1251)
Eg. 11 SBMX * -2899.65 + 2978.59 LSP1E1 + .94 PSBM1 - 10.58 PCUSECT1 .9877 380.83 9
(959.3020) (2.3303)* (6.9093)*
+7.04 CSB + e-j
(.9974)
Soybean.Oil Secto r:
Eg. 14 SBODD - -27667.10 - 28.78 PSBO + 6147.40 LNCC - .75 CFO + e8 .9805 335.19 9
(17.4151 )* (340.5141)* (.2563)
Eg. 15 SBOEPS » -110.08 + .64 PSBO + .18 OPROD - .03 SBOC - .70 SBPROON .7301 9.74 9
(6.6731)* (.0353) (1.1917)* (.2120)
+ .43 LSBOEPS + e 9
(.1872)
J /  A D escription of the v a riab le s  included in Model 3 i s  presented  in Appendix E, Table 1.
2J Numbers in paren theses under estim ated  c o e f f ic ie n ts  are  estim ated  standard  e r ro rs  a sso c ia ted  
with the estim ated  c o e f f ic ie n t .
_3/  The symbol 9 in d ic a te s  a .0001 s ig n if ic a n c e  le v e l .
4 /  The symbol * In d ica te s  th a t the  estim ated  c o e f f ic ie n t  was not s ig n if ic a n t ly  d if fe r e n t  from 
zero a t the .05 s ig n if ic a n c e  le v e l .
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c o m p e t i t i v e  use in the  c rush  equa t ion  (CSB). The c ru s h in g  margin (SBCM) 
was p o s t u l a t e d  t o  r e f l e c t  the  inpu t  p r i c e - o u t p u t  p r i c e  r e l a t i o n  in the  
c rush  e q u a t i o n .  The q u a n t i t y  of  soybeans crushed (CSB) was hypo thes ized  
t o  r e p l a c e  Model 2 ' s  soybean p roduct ion  v a r i a b l e s  (SBPROD and SBPRODN) 
in t h e  ending s tocks  equa t ion  (SBEPS). The farm l eve l  p r i c e  equa t ion  
(PSBF) was p o s t u l a t e d  as being dependent  upon t h e  who lesa le  p r i c e  (PSB), 
soybean e x p o r t s  (SBX), soybean ac re a ge  p l a n t e d  (SBAC), and th e  farm 
l eve l  p r i c e  of com  (PCF). In t h e  soybean ac reage  nex t  crop y e a r  
equa t ion  (SBACN), t h e  q u a n t i t y  o f  soybeans crushed  (CSB) was used in 
p l ac e  of  soybean p roduct ion  (SBPROD). Soybean meal e x p o r t s  (SBMX) 
were hypo thes iz ed  as c o m p e t i t i v e  use of  meal in t h e  soybean domes t ic  
d i sa p p e a ra n c e  as a c o m p e t i t i v e  use of  meal in t h e  soybean domes t ic  
d i sa p p e a ra n c e  equa t ion  (SBMDD). The q u a n t i t y  of  soybeans crushed  (CSB) 
was used as an e x p la n a to r y  v a r i a b l e  f o r  meal e x p o r t s  (SBMX).
Two a s p e c t s  of Model 3 ' s  e s t i m a t e d  c o e f f i c i e n t s  in Table  27 should 
be n o t e d .  F i r s t ,  most of  t h e  e s t i m a t e d  c o e f f i c i e n t s  have s igns  
com pa t ib le  wi th  a p r i o r i  r e a son ing .  Second, most of t h e  v a r i a b l e s  in 
t h e  behav io ra l  e q u a t io n s  have e s t i m a t e d  c o e f f i c i e n t s  which a re  l a r g e  
r e l a t i v e  t o  t h e i r  a s s o c i a t e d  s t a n d a r d  e r r o r s .  However, t h e  t r a d i t i o n a l  
s i g n i f i c a n c e  t e s t s  a re  n o t  s t r i c t l y  a p p l i c a b l e  t o  the  c o e f f i c i e n t s  
e s t i m a t e d  by t h e  2SLS method.— /  The approximate  s t a n d a r d  e r r o r s  a re  
pr ov ided as a guide f o r  f u r t h e r  s tu d y .  V a r i a b l e s  wi th  approximate  
s t a n d a r d  e r r o r  which a re  l a r g e  r e l a t i v e  t o  t h e  a s s o c i a t e d  c o e f f i c i e n t s  
i n d i c a t e  needed improvements in t h e  model . For  example,  t h e  who lesa le
20 /  C h r i s t ,  Carl F. Econometr ic  Models and Methods. New York: 
John Wiley and Sons,  I n c . ,  1966, pp. 515-516.
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p r i c e  of  soybean meal (PSBM1) and th e  weighted  average  corn p r i c e  
(PCUSECT1) a r e  no t  s i g n i f i c a n t  in t h e  soybean meal e x p o r t s  equa t ion  
(SBMX).
The r e s u l t s  of  computing T h e i l ' s  i n e q u a l i t y  c o e f f i c i e n t ,  U2 , fo r  
Model 3 ' s  b e ha v io ra l  e q u a t i o n s  a re  p r e s e n t e d  in Table  28. All U2  
s t a t i s t i c s  excep t  t h e  U2 a s s o c i a t e d  wi th  t h e  soybean meal domest ic  
d i s a p p e a ra n c e  equa t ion  (SBMDD) were l e s s  than one in the  1955-1979 
pe r iod .-  Only t h e  U2 s t a t i s t i c s  f o r  soybean end ing  p r i v a t e  s to c k s  
(SBEPS) and soybean o i l  ending  p r i v a t e  s to c k s  (SBOEPS) exceeded one 
f o r t h e  1980-1985 up t rend  d a t a .  In t h e  1980-1985 downtrend d a t a ,  U2 
s t a t i s t i c s  f o r  SBMDD and SBOEPS were g r e a t e r  than one wh i le  U2 
s t a t i s t i c s  f o r  t h e  remain ing  e q u a t i o n s  were l e s s  than one. Soybean meal 
dom es t ic  d i s a p p e a ra n c e  (SBMDD) and soybean oi l  domes t ic  d i sa p p e a ra n c e  
(SBODD) y i e l d e d  U2 ' s  g r e a t e r  than one f o r  t h e  1980-1982 d a t a .  Thus,  
Model 3 t ended  t o  do a " b e t t e r "  job  of  e s t i m a t i n g  and p r e d i c t i n g  than 
t h e  n a iv e  no-change  e x t r a p o l a t i o n  method f o r  which th e  i n e q u a l i t y  
c o e f f i c i e n t  e q u a l s  one.
The i n e q u a l i t y  c o e f f i c i e n t s  a s s o c i a t e d  wi th  Model 3 ' s  farm leve l  
soybean p r i c e  equa t ion  (PSBF) were l e s s  than the  U2 s t a t i s t i c s  f o r  t h e  
PSBF e q u a t i o n s  of  Models 1 and 2. In terms of  t h i s  mean square  e r r o r  
c r i t e r i o n ,  Model 3 ' s  e s t i m a t i o n  and p r e d i c t i o n  r e s u l t s  appear  t o  be an 
improvement over  Models 1 and 2.
The d a ta  p r e s e n t e d  in Table  29 a re  t h e  r e s u l t s  of  Model 3 ' s  
p r e d i c t i o n s  of  d i r e c t i o n a l  changes in t h e  m odel 's  endogenous 
v a r i a b l e s .  Model 3 was r e l a t i v e l y  more a c c u r a t e  f o r  t h e  soybean s e c t o r  
than f o r  t h e  meal or  o i l  s e c t o r s  ( ex c e p t  f o r  t h e  meal e x p o r t  equa t ion  
which p r e d i c t e d  c o r r e c t  d i r e c t i o n a l  changes in meal e x p o r t s  in 95.8
Table 28. Comparison of Model 3 ' s  Es t im at ion  and P r e d i c t i o n  Accuracy Based Upon T h e i l ' s  I n e q u a l i t y  
C o e f f i c i e n t ,  U£, 1955-1985.
1955-1979 1980-1985 " 1980-1985 1980-1982
Equat ion-i /  Actual  Uptrend Dowtrend Actual
EQ. 1 CSB .4884 .7005 .4349 .5831
EQ. 2 SBX .7506 .7887 .6027 .1441
EQ. 3 SBEPS .8638 1.6875 .5768 .2817
EQ. 5 PSBF .3274 .0121 .1133 .1387
EQ. 7 SBACN .3789 .4998 .1193 .4731
EQ. 10 SBMDD 1.4452 .6602 1.0199 1.0246
EQ. 11 SBMX .5312 .0336 .8041 .6736
EQ. 14 SBODD .5726 .9134 .4534 1.2446
EQ. 15 SBOEPS .6377 1.2267 1.8070 .6283
1/  The v a r i a b l e s  inc luded  in Model 3 ' s  e q u a t io n s  a re  p re s e n ted  in Table  24.
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Table 29. Estimation Accuracy of Model 3 with Respect to Predicting
Direction of Change in Endogenous Variables, 1955-1979.
Endogenous
Variable^- '
Number
C o r re c t
Pe rcen t
of
Total
Number
I n c o r r e c t
Pe rcen t
of
Total Total
CSB 2 2 91.7 2 8.3 24
SBX 2 1 87.5 3 12.5 24
SBEPS 17 73.9 6 26.1 23
PSBF 19 82.6 4 17.3 23
SBACN 2 2 91.7 2 8.3 24
SBMDD 13 54.2 1 1 45.8 24
SBMX 23 93.8 1 4.2 24
SBODD 17 70.8 7 29.2 24
SBOEPS 13 56.5 1 0 43.5 23
J_/ The v a r i a b l e s  i n c lu d e d  in Model 3 ' s  e q u a t io n s  a re  p r e s e n te d  in 
Table  27.
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percent of the observations).
R e l a t i v e  t o  t h e  d i r e c t i o n a l  change p r e d i c t i o n s  of  Models 1 and 2, 
Model 3 was more a c c u r a t e  f o r  t h e  c rush  (CSB), soybean e x p o r t  (SBX), 
farm l ev e l  soybean p r i c e  (PSBF), and meal e x p o r t  (SBMX) e q u a t io n s  but  
was l e s s  a c c u r a t e  f o r  soybean ending  p r i v a t e  s toc ks  (SBEPS), soybean 
a c re a ge  f o r  the  nex t  crop y e a r  (SBACN), soybean meal domest ic  
d i sa p p e a ra n c e  (SBMDD), o i l  domes t ic  d i sa p p e a ra n c e  (SBODD), and oi l  
end ing  p r i v a t e  s toc ks  (SBOEPS). Thus, '  f u r t h e r  s tudy  should  be d i r e c t e d  
t o  improvements in t h e  meal and o i l  s e c t o r  e q u a t i o n s .
S t a b i l i t y  C ond i t ions  of  Model 3
A s im ul ta neous  equa t ion  model,  such as Model 3, r e p r e s e n t s  a s e t  of 
r e l a t i o n s h i p s  between t h e  endogenous v a r i a b l e s  and th e  p rede te rm ined  
v a r i a b l e s  of  t h e  system. Since Model 3 1s p rede te rm ined  v a r i a b l e s  
i n c l u d e  both exogenous and lagged  endogenous v a r i a b l e s ,  t h i s  model 
s p e c i f i e s  how t h e  p rede te rm ined  v a r i a b l e s  in c o n junc t ion  wi th  t h e  
d i s t u r b a n c e  terms g e n e ra t e  c u r r e n t  va lue s  and de te rmine  the  t ime pa ths  
o f  the  endogenous v a r i a b l e s .  The e x i s t e n c e  of  s t a b i l i t y  i s  assumed in 
t h e  e s t i m a t i o n  p r o c e s s .  Kmenta i n d i c a t e s  t h a t  a s t a b l e  system e x i s t s  i f  
t h e  mean va lues  of t h e  endogenous v a r i a b l e s  ach ieve  some c o n s t a n t  l e v e l s  
when th e  va lues  of the  exogenous v a r i a b l e s  a re  held  c o n s t a n t  through 
t im e .— /  I f  the  endogenous v a r i a b l e s  were t o  i n c r e a s e  or de c re a s e  
w i thou t  l i m i t ,  i t  would v i o l a t e  t h e  assumption t h a t  t h e  s y s te m 's  
p rede te rm ine d  v a r i a b l e s  have f i n i t e  v a r i a n c e s  as t h e  number of  
o b s e r v a t i o n s  approach i n f i n i t y .
2 1 /  Kmenta, J a n .  Elements  of  Economet r i c s .  New York: Macmil lian 
P u b l i s h i n g  Co . ,  I n c . ,  1971, pp. 589-593.
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Model 3 i s  s t a b l e  i f  t h e  m a t r ix  of  reduced- fo rm c o e f f i c i e n t s  f o r  
th e  lagged  endogenous v a r i a b l e s  approaches  a n u l l  m a t r ix  as the  number 
of  pe r io d s  in t h e  t i m e - p a t h  of  t h e  endogenous v a r i a b l e s  i n c r e a s e .  The 
m a t r ix  of  reduced- form c o e f f i c i e n t s  of t h e  lagged endogenous v a r i a b l e s  
approaches  a n u l l  m a t r ix  i f  i t s  l a t e n t  r o o t s  a r e  a l l  in t h e  i n t e r i o r  of 
t h e  u n i t  c i r c l e .  The s t a b i l i t y  of  Model 3 i s  de te rmined  by the  
magnitude of the  maximum or  dominate  l a t e n t  roo t  of  t h e  m at r ix  of 
reduced form c o e f f i c i e n t s  of  lagged endogenous v a r i a b l e s .  E va lu a t io n s  
o f  t h e  s t a b i l i t y  c o n d i t i o n s  i n d i c a t e d  t h a t  Model 3 i s  s t a b l e . — /
Cond i t iona l  E s t im a te s  of  t h e  Farm 
Level P r i c e  of  Soybeans in 1983
Cond i t io n a l  farm l e v e l  soybean p r i c e  e s t i m a t e s  f o r  t h e  1983 
marke t ing  y e a r  a re  p r e s e n t e d  in Table  30. These e s t i m a t e s  a re  
c o n d i t i o n e d  upon th e  a s sum pt ions  t h a t  no major s t r u c t u r a l  changes occur  
in t h e  soybean market  ove r  t h e  p e r io d  and t h a t  t h e  va lues  assumed f o r  
t h e  v a r i a b l e s  in Model 3 a re  a p p r o p r i a t e  f o r  1983.
Values of t h e  exogenous v a r i a b l e s  were p r o j e c t e d  in one of two 
ways. F i r s t ,  f i r s t  q u a r t e r  l e v e l s  were used as a b a s i s  f o r  p r o j e c t i n g  
the  annual value of  t h o s e  v a r i a b l e s  with pub l i she d  f i r s t  q u a r t e r  
v a l u e s .  Second,  p r o j e c t e d  1983 l e v e l s  of  t h o s e  v a r i a b l e s  f o r  which no 
f i r s t  q u a r t e r  da ta  were a v a i l a b l e  were based upon h i s t o r i c  r e l a t i o n s h i p s  
in t h e  1970-1979 p e r i o d .  For  example,  soybean meal e x p o r t s  were 
e s t i m a t e d  in t h e  f o l l o w in g  manner. The average  l eve l  of soybean meal
22 /  J u r y ,  E. I .  "A S t a b i l i t y  Tes t  f o r  L inear  D i s c r e t e  Systems 
Using a Simple D i v i s i o n . "  I n s t i t u t e  of  Radio Eng ineer s  P r o c e e d i n g , Vol. 
49,  No. 2, December 1961, pp. 1948-1949.
Table 30. Farm Level 
1983.
Soybean P r i c e P r e d i c t i o n s ,  OLS and 2SLS Models ,
V a r i a b l e s * 7
Item PSB PSB2 
( $ / B u . )
PCF SBX 
..........  (Mil .  Bu)
SBAC 
(Mil .  Ac.
PSBF 
.) ( $ / B u . )
OLS Model £ 1
(PSB and PSB2 vary) 6 . 0 0 .46 - - - 5.55
6 . 2 0 . 6 6 - - - 5.69
6.40 . 8 6 - - - 5.82
2SLS Model &
(PSB v a r i e s ) 6 . 0 0 - 2.82 980.4 66.08 5.83
6 . 2 0 - 2.82 980.4 66.08 6 . 0 0
6 .40 - 2.82 980.4 66.08 6.17
(PCF v a r i e s ) 6 . 0 0 - 2.54 980.4 66.08 5.93
6 . 0 0 - 2.82 980.4 66.08 5.83
6 . 0 0 - 3.10 980.4 66.08 5.73
(SBX v a r i e s ) 6 . 0 0 - 2.82 968.2 66.08 5.81
6 . 0 0 - 2.82 980.4 66.08 5.83
6 . 0 0 - 2.82 991.8 66.08 5.85
(SBAC v a r i e s ) 6 . 0 0 - 2.82 980.4 67.54 5.82
6 . 0 0 - 2.82 980.4 66 .08 5.83
6 . 0 0 - 2.82 980.4 64.61 5.84
7 7  The v a r i a b l e s  a r e :  PSB = w ho lesa le  p r i c e  of  soybeans ,  PSB2 = th e  
change in t h e  who lesa le  p r i c e  of  soybeans ,  PCF = farm l e v e l  p r i c e  of 
c o m ,  SBX = soybean e x p o r t s ,  SBAC soybeans a c reage  p l a n t e d ,  and PSBF = 
p r e d i c t e d  farm l e v e l  p r i c e  of  soybeans.
2J  The OLS models a r e  Models 1 and 2. The 2SLS model i s  Model 3.
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e x p o r t s  in t h e  1970-1979 p e r io d  (5,250  thousand  s h o r t  t o n s )  was 26 
p e rc e n t  of  t h e  mean domes t ic  meal p roduct ion  (19,892 thousand s h o r t  
t o n s ) .  S ince  f i r s t  q u a r t e r  e s t i m a t e s  of  t h e  q u a n t i t y  of  soybeans 
c rushed  a re  a v a i l a b l e ,  t h e  q u a n t i t y  of meal produced can be p r o j e c t e d  
u s ing  t h e  h i s t o r i c  c ru s h i n g  y i e l d  o f  48 pounds of  meal from 60 pounds of  
soybeans .  Soybean meal e x p o r t s  were assumed to  be 26 p e rc e n t  of  t h i s  
e s t i m a t e d  t o t a l  meal p r o d u c t i o n .  Other  v a r i a b l e s  f o r  which f i r s t  
q u a r t e r  va lues  were no t  a v a i l a b l e  were p r o j e c t e d  us ing  a s i m i l a r  
p roce du re .
The assumed va lues  of  t h e  fo u r  e x p la n a to r y  v a r i a b l e s  in t h e  farm 
leve l  soybean p r i c e  eq u a t io n  (PSB, PCF, SBX, and SBAC) a re  p r e s e n te d  in 
Table  30. The w ho lesa le  p r i c e  of  soybeans (PSB) was assumed t o  be $6.20 
per  bushel ( th e  f i r s t  q u a r t e r  1983 average  of monthly who lesa le  p r i c e s )  
wi th  a l t e r n a t i v e  p r i c e s  $ .20  per  bushel above and below ($6.00 and $6.40 
pe r  bushe l )  and t h e  $6 .20 per  bushel l e v e l .  The f i r s t  q u a r t e r  average  
farm le v e l  p r i c e  of  corn was $2.82 per  b u s h e l .  A ten  p e rc e n t  i n c r e a s e  
($3 .10 )  and de c re a s e  ($2 .52)  a l s o  were used .  The Uni ted S t a t e s  
Department  of A g r i c u l t u r e ' s  c u r r e n t  p r o j e c t i o n  f o r  1983 soybean e x p o r t s  
(SBX) i s  980.4 m i l l i o n  b u s h e l s .  A one p e rc e n t  i n c r e a s e  (991 .8  m i l l i o n  
b u s h e l s )  and d e c re a s e  (968 .2  m i l l i o n  b u s h e l s )  a l s o  were assumed.  The 
United S t a t e s  Department of A g r i c u l t u r e ' s  May p l a n t i n g  i n t e n t i o n s  r e p o r t  
i n d i c a t e d  a n in e  p e rc e n t  d e c l i n e  in p l a n t e d  ac reage  (66 .08 m i l l i o n  
a c r e s )  from th e  1982 l e v e l  of  72.6 m i l l i o n  a c r e s .  Two o t h e r  d e c l i n e s  in 
a c re a g e  were assumed from t h e  1983 l e v e l ,  seven p e rc e n t  (67.54  m i l l i o n  
a c r e s )  and eleven p e rc e n t  (64.61 m i l l i o n  a c r e s ) .  I n i t i a l l y ,  t h e  va lue  
of  one e x p la n a to r y  v a r i a b l e  was changed while  the  va lues  of t h e  o t h e r  
e x p la n a to r y  v a r i a b l e s  were held  c o n s t a n t .  Then the  va lue  of  a n o th e r
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e x p l a n a t o r y  v a r i a b l e  was changed ho ld ing  a l l  o t h e r s  c o n s t a n t .  This  
p rocedure  r e s u l t e d  in farm leve l  soybean p r i c e  p r e d i c t i o n s  rang ing from 
$5.81 t o  $6.17 per  bushel f o r  t h e  2SLS Model (Model 3) and compared with 
$5 .55 t o  $5.82 per  bushel f o r  t h e  OLS Model (Models 1 and 2 ) .
Farm le v e l  soybean p r i c e  p r e d i c t i o n s  r e s u l t i n g  from running Model 3 
f o r  each of f o u r  combina t ions  of s e l e c t e d  va lues  of  the  fou r  e x p la n a to r y  
v a r i a b l e s  a re  p r e s e n te d  in Table  31. These fou r  s e l e c t e d  combina t ions  
of  va lues  of  the  e x p la n a to r y  v a r i a b l e s  in t h e  farm l eve l  p r i c e  equa t ion  
were c o n s id e r e d  t o  r e p r e s e n t  most l i k e l y  outcomes f o r  t h e  1983 marke t ing 
y e a r .  The farm l eve l  p r i c e  of  com was he ld  c o n s t a n t  in t h e  fou r  
s i t u a t i o n s  t o  focus  on t h e  w ho le sa le  soybean p r i c e ,  soybean a c r e a g e ,  and 
soybean e x p o r t  v a r i a b l e s .  Higher  soybean e xpo r t  l e v e l s  (980 .4 ;  970.6 
m i l l i o n  b u s h e l s )  a r e  expec ted  t o  occur  wi th  r e l a t i v e l y  l a r g e r  l e v e l s  of 
p l a n t e d  ac reage  (67.54 ve rsus  66.08 and 64.61 m i l l i o n  a c r e s ) .
R e l a t i v e l y  l a r g e r  p l a n t e d  ac re a ge  l e v e l s  (67.54 m i l l i o n  a c r e s )  would be 
expe c te d  wi th  r e l a t i v e l y  l a r g e r  w ho lesa le  soybean p r i c e s  ($ 6 . 2 0  and 
$6 .00 pe r  bushel ve rsus  $6 .10 and $5.90 p e r  b u s h e l ) .  C e t e r i s  pa r ib u s  
c o n d i t i o n s  a re  assumed f o r  each of  t h e  t h e s e  expec ted  r e l a t i o n s h i p s .
Farm l eve l  soybean p r i c e  p r e d i c t i o n s  based upon t h e s e  f o u r  
s i t u a t i o n s  ranged from $5.73 t o  $5.99 pe r  b u s h e l .  Com para t iv e ly ,  
J a n u a r y ,  Feb ruary ,  and March (1983) average  farm l ev e l  soybean p r i c e s  
were $5 .56 ,  $5 .66 ,  and $5.63 per  b u s h e l ,  r e s p e c t i v e l y .— '1
2 3 /  United  S t a t e s  Department  of A g r i c u l t u r e .  A g r i c u l t u r e  P r i c e s . 
Washington,  D.C. : Crop Repo r t ing  Board,  S t a t i s t i c a l  Repo r t ing  S e r v i c e ,  
A pr i l  29, 1983, p. 9.
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Table 31. Conditional Soybean Price Estimates, Model 3, 1983.
V a r i a b l e * /
S i t u a t i o n ^ /
PSB
( $ / B u . )
PCF
($ /B u . )
SBX 
(Mil .  Bu.)
SBAC 
(Mil .  Ac.)
PSBF 
( $ / B u . )
1 6 . 2 0 2.82 980.4 67.54 5.99
2 6 . 1 0 2.82 970.6 66.08 5.88
3 6 . 0 0 2.82 980.4 67.54 5.81
4 5.90 2.82 970.6 64.16 5.73
U  The v a r i a b l e s  a r e :  PSB = who lesa le  p r i c e  o f  s oybeans ,  PCF =
farm l eve l  p r i c e  of c o m ,  SBX = soybean e x p o r t s ,  SBAC = soybean a c reage  
p l a n t e d ,  and PSBF = p r e d i c t e d  farm l eve l  p r i c e  o f  soybeans .
2 / The f o u r  s i t u a t i o n s  r e f e r  t o  fo u r  s e l e c t e d  combina t ions  of 
va lues  f o r  the  e x p la n a to r y  v a r i a b l e s  (PSB, PCF, SBX, and SBAC).
CHAPTER VI
ESTIMATED RETURNS FROM SELECTED 
MARKETING STRATEGIES BASED 
ON CONDITIONAL ESTIMATES 
FOR 1980-1985
' In the  p rev ious  c h a p t e r ,  c o n d i t i o n a l  e s t i m a t e s  of  the  farm leve l  
soybean p r i c e  were deve loped based upon s evera l  d i f f e r e n t  s e t s  of 
a s sumpt ions  concern in g  t h e  l e v e l s  of t h e  endogenous v a r i a b l e s .  This  
c h a p te r  focuses  on e s t i m a t i n g  r e t u r n s  from s e l e c t e d  marke t ing  s t r a t e g i e s  
based upon t h e s e  c o n d i t i o n a l  e s t i m a t e s  of  the  farm le v e l  p r i c e .
A number of  a s sumpt ions  were made r eg a r d in g  the  p r i c e s  and c o s t s
a s s o c i a t e d  wi th  each s t r a t e g y  in o rd e r  t o  compute r e t u r n s  e s t i m a t e s  from 
th e s e  fou r  s t r a t e g i e s .  A monthly average cash p r i c e  s e r i e s  was 
e s t i m a t e d  based upon the  annual farm le v e l  soybean p r i c e  p r e d i c t i o n s  of 
Model 3 and the  monthly p r i c e  indexes f o r  1975-1979 North L ou i s iana  
monthly cash p r i c e s  (Appendix H, Table  1 ) .  The s imple c o r r e l a t i o n  
c o e f f i c i e n t  (which measures  t h e  r e l a t i o n s h i p  between two v a r i a b l e s )  
between North Lou is iana  annual  average  cash p r i c e s  and annual average 
farm leve l  soybean p r i c e s  f o r  t h e  1970-1979 p e r io d  was .92 .  T h e r e f o r e ,  
t h e  average  annual  farm l e v e l  soybean p r i c e  was assumed t o  be a good 
proxy f o r  t h e  average  annual North Lou is iana  p r i c e .
Monthly average forward c o n t r a c t  p r i c e s  were e s t i m a t e d  based upon
th e  e s t i m a t e d  monthly average  cash p r i c e  s e r i e s  and an e s t i m a t e d  Chicago
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soybean f u t u r e s  p r i c e  s e r i e s  (November CBT soybean c o n t r a c t ) .  The 
s imple  c o r r e l a t i o n  c o e f f i c i e n t  measuring th e  r e l a t i o n s h i p  between North 
Lou i s iana  monthly average  cash p r i c e s  and monthly average  Chicago 
soybean f u t u r e s  p r i c e s  f o r  t h e  November c o n t r a c t  was .93 du r in g  th e  
1975-1979 p e r i o d .  The average  d i f f e r e n c e  between the  monthly average 
cash p r i c e  and the  November soybean f u t u r e s  was $.10  per  b u s h e l .  
T h e r e f o r e ,  e s t i m a t e d  monthly average f u t u r e s  p r i c e s  f o r  the  forward 
c o n t r a c t i n g  months (March, A p r i l ,  May, and June)  were computed by 
d e d uc t ing  $ . 1 0  per  bushel from the  monthly average cash p r i c e  in each 
forward c o n t r a c t i n g  month. To d e r i v e  monthly average  forward c o n t r a c t  
p r i c e s ,  an e l e v a t o r  margin of s i x  p e rc e n t  was deducted from th e  monthly 
ave rage  f u t u r e s  p r i c e s .
Cond i t iona l  Es t im a te s  of 
M arke t ing  S t r a t e g y  Returns  
f o r  1980-1982
The means and v a r i a n c e s  of  e s t i m a t e d  r e t u r n s  from th e  12 m arke t ing  
s t r a t e g i e s  used by Group 2 p roducers  (100-1225 a c r e s )  a re  p r e s e n t e d  in 
Table  32 based upon t h r e e  s e t s  of  farm l eve l  p r i c e  da ta  f o r  the  t h r e e -  
y e a r  p e r i o d ,  1980-1982.  The f i r s t  s e t  of p r i c e  in fo rm a t ion  was based 
upon c o n d i t i o n a l  e s t i m a t e s  of  farm leve l  soybean p r i c e s  from Models 1 
and 2. The second s e t  of  p r i c e s  was based upon Model 3 1s p r e d i c t e d  farm 
leve l  soybean p r i c e s .  The t h i r d  s e t  of p r i c e  da ta  was based upon a c tua l  
soybean p r i c e s  from N or th ea s t  Lou is iana  e l e v a t o r s .
The marke t ing  s t r a t e g y  r e t u r n s  based upon c o n d i t i o n a l  p r i c e  
e s t i m a t e s  from Models 1 and 2 a l l  o v e re s t im a te d  mean r e t u r n s  based upon 
ac tu a l  cash p r i c e s  by $.11 t o  $ .26  per  b u s h e l .  Market ing  s t r a t e g y  mean 
r e t u r n s  based upon Model 3 ' s  p r i c e  p r e d i c t i o n s  a l l  u n d e re s t im a te d  mean
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Table  32. Comparison of  Re tu rns  from Marke t ing  S t r a t e g i e s  Based Upon 
Actual  and Cond i t iona l  E s t im a te s  of t h e  Farm Level P r i c e  of 
Soybeans,  1980-1982.
Marke t ing
S t r a t e g y  . .  Model 1 and 2 Model 3______ Actual_______
Code Number—' Mean Variance  Mean Variance Mean Var iance
Dol1a rs /B ushe l
1 6.29 . 1 1 5.94 .65 6.04 .47
2 6.93 .18 6.42 .81 6.67 1.07
3 5.98 .45 5.80 .75 5.87 . 6 8
4 5.96 .32 5.73 .70 5.81 .60
5 6.19 . 2 2 5.89 . 6 8 5.98 .54
6 6.28 .36 6.03 .77 6.13 .80
7 6.57 .28 6.25 .79 6.37 .92
8 6.50 .13 6.13 .70 6.25 .67
9 6.75 .16 6.36 .77 6.49 .90
1 0 6.32 .30 6.04 .74 6.14 .75
1 1 6.43 .26 6 . 1 2 .76 6.23 .78
1 2 6.64 . 2 2 6.28 .78 6.41 .90
_1_/ D e s c r i p t i o n s  of  each marke t ing  s t r a t e g y  code number a r e  
p r e s e n t e d  in Table  9.
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r e t u r n s  based upon a c tu a l  cash p r i c e s  by $.07 t o  $ .15 per  b u she l .
The v a r i a n c e s  a s s o c i a t e d  wi th  r e t u r n s  based upon c o n d i t i o n a l  p r i c e  
e s t i m a t e s  from Models 1 and 2 a l l  u n d e re s t im a te d  va r i a n c e s  based upon 
a c tu a l  d a t a .  The v a r i a n c e s  a s s o c i a t e d  with marke t ing s t r a t e g y  r e t u r n s  
based upon Model 3 1s p r i c e  p r e d i c t i o n s  were s i m i l a r  t o  va r i a n ce s  
a s s o c i a t e d  with r e t u r n s  based upon a c tua l  d a t a .  T h e r e f o r e ,  Model 3 
p r i c e  e s t i m a t e s  appear  t o  be r e l a t i v e l y  more a c c u r a t e  than th o s e  from 
Models 1 and 2 f o r  the  1980-1982 p e r io d .
Four marke t ing  s t r a t e g i e s  were s e l e c t e d  fo r  s tudy t o  i l l u s t r a t e  how 
t h e  model developed in t h e  p rev ious  c h a p te r  can be used in s e l e c t i n g  a 
m arke t ing  s t r a t e g y .  The d e c i s io n  f a c i n g  th e  producer  i s  assumed t o  be 
d e te rm in ing  how much of t h e  crop to  s e l l  be fo re  h a rv e s t  ( i . e .  forward 
c o n t r a c t  ve rsus  s e l l i n g  a t  h a r v e s t ) .  Once th e  p roducer  has made t h i s  
d e c i s i o n  he must de c id e  how much of  t h e  remaining crop to  s e l l  a t  
h a r v e s t  and how much t o  r e t a i n  f o r  a p o s t - h a r v e s t  o p t io n .  However, t h e  
fo l l o w in g  a n a l y s i s  w i l l  deal only with the  former de c i s io n  because da ta  
f o r  t h e  l a t t e r  d e c i s io n  w i l l  no t  be a v a i l a b l e  u n t i l  n e a r e r  t h e  h a rv e s t  
months of  October  and November. The s t r a t e g i e s  s e l e c t e d  f o r  s tudy were:
Es t im ated  Re tu rns  Based Upon 
C ond i t iona l  Farm Level Soybean 
P r i c e s ,  1980-1985
Code Number S t r a t e g y
2
1 0 0  p e rc e n t  a t  h a r v e s t .
1 0 0  p e rc e n t  be fo re  h a r v e s t .
4
3 33 p e rc e n t  be fo r e ;  67 pe rc e n t  a t  h a r v e s t .  
72 p e rc e n t  b e fo r e ;  28 p e rc e n t  a t  h a r v e s t .
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The f i v e - y e a r  means and v a r i a n c e s  of  p r o j e c t e d  r e t u r n s  from the  
f o u r  s e l e c t e d  m arke t ing  s t r a t e g i e s  are  p r e s e n t e d  in Table  33. For t h e  
up t rend  da ta  (average  annual  change in Model 3 1s exogenous v a r i a b l e s  fo r  
th e  1970-1979 p e r io d  added t o  t h e  1979-1980 v a r i a b l e  l e v e l s ) ,  mean 
r e t u r n s  f o r  t h e  fou r  m arke t ing  s t r a t e g i e s  ranged from $6.64 to  $7.29 per  
b u s h e l ,  with v a r i a n c e s  rang ing  from $ .89  t o  $1.08  per  b u s h e l .  The 
downtrend da ta  (average  annual change in Model 3 ' s  exogenous v a r i a b l e s  
f o r  the  1970-1979 p e r io d  deducted from the  1979-1980 v a r i a b l e  l e v e l s )  
g e n e ra te d  mean r e t u r n s  r ang ing  from $4.90 t o  $5.48 per  b u s h e l ,  with 
v a r i a n c e s  rang ing  from $ .87  t o  $1 .04  per  b u s h e l .  In both da ta  s e t s ,  t he  
mean r e t u r n s  from s a l e  of  1 0 0  p e r c e n t  of t h e  crop a t  h a r v e s t  d i f f e r e d  
s i g n i f i c a n t l y  from s t r a t e g y  code number 2 ' s  mean r e t u r n ,  but  did not  
d i f f e r  s i g n i f i c a n t l y  from mean r e t u r n s  of code numbers 3 and 4 (based 
upon Duncan 's M u l t i p l e  Range t e s t ) .
In t h e  up t rend  s i t u a t i o n ,  i f  a producer  chose t o  i g n o r e ,  f i r s t ,  
y i e l d  r i s k  a s s o c i a t e d  wi th  not  producing a s u f f i c i e n t  q u a n t i t y  of 
soybeans t o  s a t i s f y  f u l l  forward c o n t r a c t  r equ i rem en ts  and second,  
v a r i a n c e  of r e t u r n s ,  he would forward c o n t r a c t  h i s  e n t i r e  crop ( s t r a t e g y  
code number 2) y i e l d i n g  a mean r e t u r n  of  $7.29 per  b u s h e l .  By s e l l i n g  
th e  e n t i r e  crop a t  h a r v e s t  ( s t r a t e g y  code number 1 ) ,  a p roducer  
minimizes  y i e l d  r i s k  a s s o c i a t e d  wi th  forward c o n t r a c t  r equ i rem en ts  but  
mean r e t u r n s  d e c l i n e  $ .65  per  bushel  ($6.64  per  bu s h e l )  from the  mean 
r e t u r n  ge ne ra te d  by forward  c o n t r a c t i n g  t h e  e n t i r e  c rop .  S e l l i n g  a 
t h i r d  of the  crop be fo re  and t w o - t h i r d s  a t  h a r v e s t  (code number 3) 
minimizes  t h e  v a r i a n c e ,  $ .73  pe r  b u s h e l ,  and g e n e ra t e s  a mean r e t u r n  of 
$6.85 per  b u s h e l ,  $ .44  pe r  bushel  l e s s  than th e  mean r e t u r n  f o r  s e l l i n g  
100 p e rc e n t  of t h e  c rop  b e fo r e  h a r v e s t .  Reducing th e  amount forward
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Table 33. Means and Var iances  of  Re tu rns  from Four S e l e c t e d  Soybean 
Marke t ing S t r a t e g i e s ,  Nor theas t  L o u i s i a n a ,  1975-1985.
Marke t ing 19 8 d - l 965
S t r a t e g y
CodeA/ Uptrend2/ Downtren d2/
Number Mean Variance Mean Var iance
Bushe l■
1 6.64 b! / .89 4.90 B .87
2 7.29 A 1.08 5.48 A 1.04
3 6.85 AB .73 5.09 AB .71
4 7.11 AB 1.07 5.32 AB 1 . 0 2
1/  Code numbers a re  d e f ine d  in t h e  t e x t .
2J Refe rs  t o  t h e  d a ta  used to  g e n e ra te  1980-1985 farm l eve l  p r i c e  
e s t i m a t e s  from Model 3. In t h e  up t rend  da ta  t h e  va lues  of  t h e  exogenous 
v a r i a b l e s  i n c r e a s e  a t  t h e i r  annual r a t e  of change f o r  t h e  1970-1979 
pe r io d  from th e  base l e v e l  f o r  1979-1980.  The downtrend da ta  were 
g e n e ra te d  by d e d uc t ing  from th e  1979-1980 va lues  the  1970-1979 average 
annual  r a t e  of change.
_3/ Means with t h e  same l e t t e r s  a re  no t  s i g n i f i c a n t l y  d i f f e r e n t  a t  
th e  .01 l eve l  of  s i g n i f i c a n c e ,  based upon Duncan's  M u l t i p l e  Range t e s t .
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c o n t r a c t e d  from 100 p e rc e n t  t o  72 p e rc e n t  ( s t r a t e g y  code number 4) with 
28 p e rc e n t  so ld  a t  h a r v e s t  y i e l d s  a mean r e tu r n  of  $7.11 but  i n c r e a s e s  
t h e  v a r i a n c e  of  r e t u r n s  $ .34  per  bushel from th e  v a r i a n ce  of  r e t u r n s  
from s e l l i n g  a t h i r d  of  t h e  crop be fo re  h a r v e s t .  S i m i l a r  r e l a t i o n s h i p s  
among means and v a r i a n c e s  of  r e t u r n s  from th e  fou r  m arke t ing  s t r a t e g i e s  
a l s o  e x i s t e d  in the  downtrend s i t u a t i o n .
Cond i t iona l  E s t im ate s  of 
Marke t ing  S t r a t e g y  Returns  
fo r  1983
The fou r  c o n d i t i o n a l  farm leve l  p r i c e  e s t i m a t e s  f o r  the  1983 
m arke t ing  season p r e s e n t e d  in t h e  p rev ious  c h a p te r  (Table  31) were 
a d j u s t e d  f o r  monthly seasona l  f a c t o r s  and used as a b a s i s  f o r  g e n e r a t i n g  
e s t i m a t e d  r e t u r n s  from th e  fou r  s e l e c t e d  marke t ing  s t r a t e g i e s  f o r  the  
1983 p e r io d  (Table  34) .  Mean r e t u r n s  f o r  the  fou r  s e l e c t e d  marke t ing  
s t r a t e g i e s  ranged from $6 .06 (market ing  s t r a t e g y  code number 2 ; farm 
leve l  p r i c e  $5 .99)  t o  $5 .26 (code number 1; farm le v e l  p r i c e  $5 .73)  per  
b u s h e l .  Var iances  of t h e  e s t i m a t e d  r e t u r n s  ranged from $.01 t o  $ .14 per  
b u s h e l .  Mean r e t u r n s  from marke t ing  s t r a t e g y  code numbers 2, 3, and 4 
were not  s i g n i f i c a n t l y  d i f f e r e n t  a t  the  . 0 1  s i g n i f i c a n c e  l e v e l ,  based 
upon Duncan's  M u l t i p l e  Range T e s t .  However, t h e  mean r e tu rn  from the  
s a l e  of 1 0 0  p e rc e n t  a t  h a r v e s t  (code number 1 ) was s i g n i f i c a n t l y  l e s s  
than the  o t h e r  t h r e e  means.
Cost of p roduct ion  e s t i m a t e s  f o r  1983 by Paxton and Musick—^
_]_/ Pax ton ,  Kenneth W. and Joseph A. Musick. P r o j e c t e d  Costs  and 
R e tu rn s ,  Co t ton -S oybe a ns -C orn -R ic e , N or thea s t  Lou is iana  1983. D.A.E. 
Research Report  No. 605. Baton RougUl Lou is iana  S t a t e  U n i v e r s i t y ,  
January  1983, p. 10 and p.  39.
Table 34. Means and Var iances  of  Re tu rns  from Four S e l e c t e d  Marke t ing S t r a t e g i e s ,  Nor theas t  
L o u i s i a n a ,  1983.
Market ing
S t r a t e g y
Code
Number—'
Farm Level Soybean Pri ce* /
$5.99 $5.88 $5.81 $5.73
Mean Variance Mean Variance Mean Variance Mean Var iance
------------ D o l l a r s  per Bushe l-----
1 5.51 c l /  . 0 1 5.41 C . 0 1 5.34 C . 0 1 5.26 C . 0 1
2 6.06 A .14 5.95 A .14 5.87 A .13 5.78 A .13
3 5.89 AB .02 5.79 AB . 0 2 5.71 AB . 0 2 5.63 AB . 0 2
4 5.97 AB .13 5.86
- x  J  - -  T
AB .13 5.78 AB . 1 2 5.69 AB . 1 2
2/  Code numbers a re  de f ined  in the  t e x t .
3 /  Means with same l e t t e r s  a re  not  s i g n i f i c a n t l y  d i f f e r e n t  a t  t h e  .01 s i g n i f i c a n c e  l e v e l ,  based 
upon Duncan's  M u l t i p le  Range t e s t .
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i n d i c a t e  t h a t  Louis iana  soybean p roducers  must pay c lo s e  a t t e n t i o n  to  
t h e i r  m arke t ing  to  cover  t h e i r  1983 p roduct ion  c o s t s .  Paxton and Musick 
e s t i m a t e d  1983 M i s s i s s i p p i  River  Del ta  a r e a ,  c l a y  s o i l ,  s ix - row  
equipment  soybean p roduct ion  c o s t s  a t  $184.82 per  a c r e .  With a normal 
y i e l d  of  32 bushe ls  per  a c r e ,  t h i s  p roduc t ion  l ev e l  r e p r e s e n t s  a c o s t  
per  bushel  of  $5 .78 .  Nine m arke t ing  s t r a t e g y - f a r m  l e v e l  p r i c e  
combina t ions  (code numbers 2 and 4 wi th  farm l ev e l  p r i c e s  $5 .99 ,  $5 .88 ,  
and $5 .81 ;  code number 3 with farm l eve l  p r i c e s  $5.99 and $5.88 ;  and 
code number 2 wi th  farm l e v e l  p r i c e  $5.73)  g e n e ra te d  mean r e t u r n s  
e s t i m a t e s  above $5.78 pe r  bu s h e l .  None of the  e s t i m a t e d  mean r e t u r n s  
from th e  s t r a t e g y  of  s e l l i n g  1 0 0  p e rc e n t  a t  h a r v e s t  (code number 1 ) 
exceeded $5.78 pe r  bushel f o r  any of  the  fou r  farm l eve l  p r i c e  v a lu e s .
This  r e l a t i v e l y  u n fav o ra b le  c o s t - r e t u m  s i t u a t i o n  f o r  1983 a l s o  has 
been no ted by Vandeveer  e t  a l .  in the  r e s u l t s  of t h e i r  cash flow 
p r o j e c t i o n s  f o r  co t ton -soybean  farms in t h e  M i s s i s s i p p i  R iver  Del ta  
a r e a .
"In g e n e r a l ,  end ing  cash ba lance  e s t i m a t e s  i n d i c a t e  r e l a t i v e l y  
narrow o p e r a t i n g  cash flow m arg ins .  These narrow margins  
s u gge s t  t h a t  many co t ton  and soybean fa rm ers  in N or theas t  
Lou is iana  w i l l  e x p e r i e n c e  cash flow problems in 1983."—/
S i t u a t i o n s  1 (PSB = $6 .20;  PCF = $2 .82;  SBX = 980.4;  and SBAC = 
67 .54)  and 2 (PSB = $6 .10;  PCF = $2 .82;  SBX = 970.6 ;  and SBAC = 66 .08)  
as given in Table 33 r e p r e s e n t  f a v o r a b le  c o n d i t i o n s  in t h e  1983 soybean
Z j  Vandeveer ,  L. R . ,  R. W. Boucher ,  D. C. Huffman. P r o j e c t e d  Cash 
Flows f o r  R e p r e s e n t a t i v e  Lou is iana  Farms 1983. D.A.E. Research Report  
No. 612. Baton Rouge: L ou i s iana  S t a t e  U n i v e r s i t y ,  January  1983, p. 27.
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market  f o r  N or thea s t  L ou i s iana  soybean p roducers  because o p p o r t u n i t i e s  
would e x i s t  t o  cover  t h e i r  p roduct ion  c o s t s  as farm leve l  p r i c e s  would 
average  $5.88 t o  $5.99 pe r  b u she l .  However, t h e  l e s s  f a v o r a b le  
s i t u a t i o n s  3 (PSB = $6 .00;  PCF = $2 .82;  SBX = 980.4 ;  and SBAC = 67.54)
and 4 (PSB = $5 .90;  PCF = $2.82;  SBX = 970.6;  and SBAC = 64.61)
g e n e ra t i n g  farm leve l  p r i c e s  ave ra g ing  $5.73 to  $5.81 per  bushel and 
m arke t ing  s t r a t e g y  code numbers 1 and 3 (100 p e rc e n t  and 67 p e rc e n t  
a t h a r v e s t ,  r e s p e c t i v e l y )  would no t  pe rmit  many N or thea s t  Lou is iana  
p roduce rs  t o  cover  a l l  of  t h e i r  1983 product ion  c o s t s ,  r e s u l t i n g  in
s e r i o u s  cash f low problems f o r  t h e s e  fa rmers  in 1983.-!/
V  When farm l eve l  corn p r i c e s  were i n c r e a s e d  t o  $3.10 per  bushel 
in s i t u a t i o n s  3 and 4,  t h e  farm l eve l  p r i c e  de c re a s ed  $.11 per  bushel  
and mean r e t u r n s  from t h e  s e l e c t e d  marke t ing  s t r a t e g i e s  dec re a sed  by 
$ .10  per  b u s h e l .  None of  the  mean r e t u r n s  from s e l e c t e d  m arke t ing  
s t r a t e g i e s  exceeded the  1983 e s t i m a t e d  p roduct ion  c o s t s  ($5 .78  per  
b u s h e l ) .
CHAPTER VII 
SUMMARY AND CONCLUSIONS
Given the  v a r i a b i i l i t y  in soybean p r i c e s  du r in g  the  1975-1979 
p e r i o d ,  a major  a re a  of concern t o  soybean p roducers  i s  the  s e l e c t i o n  of  
a m arke t ing  s t r a t e g y ,  i n c l u d i n g  when and how much of t h e i r  crop to  
s e l l .  This  s tudy a dd re s se d  p r o d u c e r s '  i n fo r m a t io n a l  needs wi th  r ega rd  
t o  m arke t ing  t h e i r  soybeans .  The genera l  o b j e c t i v e  of t h i s  s tudy  was t o  
s p e c i f y  and e v a l u a t e  a l t e r n a t i v e  marke t ing  s t r a t e g i e s  f o r  L ou i s iana  
soybean p roducers  and t o  e s t i m a t e  s e l e c t e d  supp ly  and demand f a c t o r s '  
i n f l u e n c e  on the  p o t e n t i a l  performance of  t h e s e  s t r a t e g i e s .  The s t u d y ' s  
o v e r a l l  o b j e c t i v e  was subd iv ide d  i n t o  f o u r  s p e c i f i c  o b j e c t i v e s :  F i r s t ,
m arke t ing  s t r a t e g i e s  p roduce r s  used (o r  a v a i l a b l e  t o  them) were 
i d e n t i f i e d  and d e s c r i b e d ;  Second, means and v a r i a n c e s  of  r e t u r n s  f o r  the  
marke t ing  s t r a t e g y  were c a l c u l a t e d ;  Th ird  an econometr ic  model was 
deve loped t o  e s t i m a t e ,  a) t h e  q u a n t i t y  of  soybeans c ru she d ,  b) domes t ic  
soybean ,  soybean meal ,  and soybean o i l  d i s a p p e a r a n c e ,  c) q u a n t i t y  of  
soybeans and soybean meal e x p o r t e d ,  and d) average  p r i c e s  r e c e iv e d  by 
U.S. fa rm ers  f o r  soybean;  and F o u r th ,  t h e  p o t e n t i a l  performances of  
s e l e c t e d  m arke t ing  s t r a t e g i e s  were e v a lu a t e d  based upon e s t i m a t e s  
deve loped  by th e  model under  o b j e c t i v e  t h r e e .
The f o l lo w in g  r e s e a r c h  p rocedu res  were used t o  accompli sh  t h e s e  
o b j e c t i v e s .  Pr imary d a ta  from soybean p roduce rs  in t h e  M i s s i s s i p p i  
R iver  Del ta  p a r i s h e s  (Concord ia ,  Eas t  C a r r o l l ,  Madison and Tensas)  
p rov ided  in fo rm a t ion  on t h e  m arke t ing  s t r a t e g i e s  used to  s e l l
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soybeans .  These p roducers  were p e r s o n a l l y  i n te r v ie w e d  t o  a s c e r t a i n :  
t o t a l  soybean p r o d u c t i o n ,  q u a n t i t i e s  of  soybeans s o l d ,  t ime of  s a l e ,  
method of  s a l e ,  s a l e  p r i c e ,  c o s t s  of h a u l in g  soybeans t o  marke t ,  
q u a n t i t i e s  of soybeans s t o r e d ,  s t o r a g e  c o s t s ,  and t ime of s a l e  from 
s t o r a g e .  The sample of  100 p roducers  was subd iv ided  i n t o  t h r e e  
groups:  17 p roducers  wi th  h a rv e s t e d  soybean ac reage  l e s s  than 100 ac re s
(Group 1 ) ;  67 p roducers  wth h a rv e s t e d  ac reage  of  100 t o  1 ,225 a c re s  
(Group 2 ) ;  and 16 p roducers  with h a rv e s t e d  ac reage  g r e a t e r  than 1,225 
a c r e s  (Group 3 ) .  The in fo rm a t ion  o b ta in e d  was c l a s s i f i e d  i n t o  four  
c a t e g o r i e s :  soc ioeconomic ,  l a n d ,  p roduct ion  and s a l e s .
Socioeconomic C h a r a c t e r i s t i c s
Group 1 p roducers  t ended  t o  be l o c a t e d  in Madison p a r i s h  (47 
p e rc e n t  of t h e  17 Group 1 p roducers  were l o c a t e d  in Madison p a r i s h ) .  
Group 2 p roduce rs  were r e l a t i v e l y  evenly  d i s t r i b u t e d  th roughou t  the  fou r  
p a r i s h e s .  R e l a t i v e l y  more (35.7 p e r c e n t )  of t h e  Group 3 p roducers  were 
l o c a t e d  in East  C a r ro l l  p a r i s h  than in t h e  o t h e r  t h r e e  p a r i s h e s .
There were r e l a t i v e l y  more Black p roducers  in Group 1 than in 
Groups 2 and 3. Of the  Group 1 p r o d u c e r s ,  70.6 p e rc e n t  were Black and
29.4 p e rc e n t  were White.  Six p e rc e n t  of the  Group 2 p roducers  were 
Black whi le  94 p e rc e n t  were White.  There were no Black p roducers  in 
Group 3.
Group 1 p roducers  were r e l a t i v e l y  o l d e r  (ave rage  age of  Group 1 
p roducers  was 50.1 y e a r s  of age while  Groups 2 and 3 ave raged  46 .9  and 
49 .6  y e a r s  of  age ,  r e s p e c t i v e l y )  and l e s s  educa ted  ( the  average  Group 1 
p roducer  had no t  completed high s c h o o l ,  whi le  Groups 2 and 3 ave raged
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com ple t ing  high school  and some c o l l e g e  work) .  Group 1 p roducers  earned  
a r e l a t i v e l y  s m a l l e r  p r o p o r t io n  of  t h e i r  t o t a l  income from farming than 
did p roducers  in Groups 2 and 3 (ave rage  p e rc e n t  of  t o t a l  income from 
farming was 38 .1 ,  8 8 . 6 , 89.1 p e rc e n t  f o r  Groups 1, 2, 3, r e s p e c t i v e l y ) .
Land C h a r a c t e r i s t i c s
Group 2 p roducers  r e n t e d  a r e l a t i v e l y  l a r g e r  p r o p o r t io n  of  t o t a l  
a c reage  ope ra ted  than d id  p roducers  in Groups 1 and 3. Group 1 
p roduce rs  owned 78.3 p e r c e n t  and r e n t e d  21.7 p e rc e n t  of  t h e i r  t o t a l  
1 ,132 a c re s  o p e r a t e d .  Group 2 p roducers  owned 64.5 p e rc e n t  and r e n t e d
35 .5  p e rc e n t  of t h e i r  t o t a l  55,756 a c re s  o p e ra t e d .  Group 3 p roducers  
owned 67 .8  p e rc e n t  and r e n t e d  32.2  p e rc e n t  of t h e i r  42,217 a c re s  
o p e r a t e d .
Group 1, 2, and 3 p roduce r s  had 84.5 p e rcen t  (957 a c r e s ) ,  90.1 
p e rc e n t  (50,246 a c r e s ) ,  and 93.2 p e rc e n t  (43,997 a c r e s )  c rop land  in the  
t o t a l  l and they o p e r a t e d ,  r e s p e c t i v e l y .
Produc t ion  C h a r a c t e r i s t i c s
Group 1 p roducers  h a r v e s t e d  925 a c re s  of  soybeans from t h e i r  957 
a c re s  of t o t a l  c ro p l a n d ,  Group 2 p roducers  h a rv e s t e d  35,038 a c re s  of 
soybeans from t h e i r  50,246 a c re s  of  t o t a l  c ro p la n d ,  and Group 3 
p roduce rs  h a r v e s t e d  31 ,345 a c re s  of soybeans from t h e i r  43,997 a c re s  of  
t o t a l  c ro p la n d .  Thus,  Group 1 p roduce rs  c o n c e n t r a t e d  more on producing 
soybeans w h i le  p roducers  in Groups 2 and 3 d i v e r s i f i e d  somewhat by 
p roducing  o t h e r  c rops  (mainly c o t ton  or  r i c e )  as well  as soybeans .
Group 1 farmers  produced 24,185 bushe ls  of soybeans wi th  an ave rage  
y i e l d  pe r  a c re  26.1 b u s h e l s ,  Group 2 p r o d u c e r s '  t o t a l  p roduct ion  of
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1 ,120 ,852  bushe ls  of  soybeans y i e l d e d  32 .0  bushe ls  per  a c r e ,  and Group 3 
farmers  produced 983,020 b u she ls  f o r  an average  y i e l d  per  a c re  of  31.4 
b u s h e l s .  Thus,  p roducers  in Groups 2 and 3 produced r e l a t i v e l y  h ig h e r  
pe r  a c re  y i e l d s  than Group 1 p roduce r s .
Timing of  Sa les
Group 1 p roducers  so ld  t h e i r  e n t i r e  crop a t  h a r v e s t .  Group 2  
produce rs  d iv id e d  t h e i r  s a l e s  over  the  p r e - h a r v e s t ,  h a r v e s t ,  and p o s t -  
h a r v e s t  p e r io d s  as f o l l o w s :  36 p e rc e n t  of  the  t o t a l  1 ,120 ,852  bushe ls
so ld  were so ld  be fo re  h a r v e s t ,  23 pe rc e n t  were so ld  a t  h a r v e s t ;  and 41 
p e rc e n t  were so ld  a f t e r  h a r v e s t .  Group 3 p roducers  so ld  26 p e rc e n t  of 
t h e i r  t o t a l  s a l e s  of 252,550 bushe ls  be fo re  h a r v e s t ;  n in e  p e rc e n t  a t  
h a r v e s t ;  and 65 p e rc e n t  a f t e r  h a r v e s t .  E s t im a te s  of r e t u r n s  from 
m arke t ing  s t r a t e g i e s  f o r  t h e  1975-1979 pe r iod  were made f o r  two s e t s  of 
marke t ing  s t r a t e g i e s  r e p r e s e n t i n g  th e  m arke t ing  p r a c t i c e s  of Group 2 and 
3 p roducers  (Group 1 p roducers  so ld  t h e i r  e n t i r e  crop a t  h a r v e s t ) .
Three s e t s  of a l t e r n a t i v e  marke t ing  s t r a t e g i e s  sugges ted  in the  
l i t e r a t u r e  a l s o  were used in t h e  a n a l y s i s .  These t h r e e  s e t s  of 
a l t e r n a t i v e  s t r a t e g i e s  i n c lu d e d :  hedging th e  growing c rop ,  the
t r a d i t i o n a l  s t o r e  and hedge,  and s e l e c t i v e l y  hedging and s t o r i n g  ve rsus  
s e l l i n g  a t  h a r v e s t  depending on th e  b a s i s  r e l a t i o n s h i p  between cash and 
f u t u r e s  p r i c e s  a t  h a r v e s t .  The va r ious  combina t ions  of  q u a n t i t i e s  so ld  
in the  p r e - h a r v e s t ,  h a r v e s t  and p o s t - h a r v e s t  pe r io d s  of the  marke t ing  
y e a r  by Group 2 and 3 p roducers  provided  41 marke t ing  s t r a t e g i e s  f o r  
s tu d y .
Re tu rns  from each of t h e s e  marke t ing  s t r a t e g i e s  dur ing  t h e  1975- 
1979 p e r io d  were e s t i m a t e d .  The pe rc e n ta ge  of soybeans so ld  in each
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p a r t  of the  marke t ing y e a r  was used as a b a s i s  fo r  t h e  q u a n t i t y  so ld  by 
s t r a t e g y .  For example,  assume a s t r a t e g y ' s  t o t a l  s a l e s  were d iv id e d  
i n t o  30 p e rc e n t  be fo re  h a r v e s t ,  10 p e rc e n t  a t  h a r v e s t ,  and 60 pe rc e n t  
a f t e r  h a r v e s t .  An a d j u s t e d  r e tu rn  f o r  t h i s  s t r a t e g y  was computed a s :  
( . 3 0  x monthly average forward c o n t r a c t  p r i c e  per  bu s h e l )  + ( .10  x 
monthly average  cash p r i c e  a t  h a r v e s t )  + ( .60  x monthly average  cash 
p r i c e  in month a f t e r  h a r v e s t  in which soybeans a re  so ld  -  s t o r a g e  co s t  
per  b u s h e l )  -  ( t r a n s p o r t a t i o n  c o s t  per  bushe l )  = a d j u s t e d  r e tu rn  pe r  
b u s h e l .  For t h o s e  s t r a t e g i e s  with a f u t u r e s  t r a d e  component,  the  
p o s i t i v e  (o r  n e g a t i v e )  r e s u l t  of t h e  f u t u r e s  t r a d e  was added to  
( s u b t r a c t e d  from) and t h e  a d j u s t e d  cash r e t u r n .  Commission charges  and 
an o p p o r t u n i t y  co s t  a s s o c i a t e d  with the  margin a l s o  were deducted from 
t h e  a d j u s t e d  r e t u r n .  These a d j u s t e d  r e t u r n s  were computed f o r  each y e a r  
in the  1975-1979 p e r i o d ,  y i e l d i n g  f i v e  annual o b s e r v a t io n s  from which 
t h e  mean and v a r i a n c e  of  the  r e tu r n  were computed.
Comparison of  Returns  from Marke t ing 
S t r a t e g i e s ,  Group 3 P r o d u c e r s ,
1975-1979
E s t im a te s  of  means and v a r i a n c e s  of  r e t u r n s  from marke t ing  
s t r a t e g i e s  f o r  Group 3 p roduce rs  in t h e  1975-1979 pe r iod  r e s u l t e d  in t h e  
f o l l o w in g  f i n d i n g s .  F i r s t ,  unhedged s t o r a g e  s t r a t e g i e s  y i e l d e d  
s i g n i f i c a n t l y  h ig h e r  mean r e t u r n s  and lower v a r i a n ce s  than hedged 
s t o r a g e  s t r a t e g i e s .  Second,  s t r a t e g i e s  i n v o lv in g  hedging th e  growing 
crop were found to  have mean r e t u r n s  not  s i g n i f i c a n t l y  d i f f e r e n t  from 
forward  c o n t r a c t i n g .  The v a r i a n c e  of  r e t u r n s  from hedging th e  growing 
crop s t r a t e g i e s  were r e l a t i v e l y  l e s s  than forward c o n t r a c t i n g  s t r a t e g i e s  
v a r i a n c e s .  T h i r d ,  t h e  s e l e c t i v e  hedge s t r a t e g i e s  in which l e s s  than 50 
p e rc e n t  of the  crop was s t o r e d  were found t o  have mean r e t u r n s  not
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s i g n i f i c a n t l y  d i f f e r e n t  from unhedged s to r a g e  s t r a t e g i e s  but the  
v a r i a n c e s  were r e l a t i v e l y  lower.  The mean r e tu r n  from s e l e c t i v e l y  
hedging when th e  s to r a g e  component was 64 p e rc e n t  of  t o t a l  s a l e s  was 
s i g n i f i c a n t l y  l e s s  than the  mean r e tu r n  from the  unhedged s t o r a g e  
s t r a t e g y  and the  v a r i a n c e  a s s o c i a t e d  with t h i s  s e l e c t i v e  hedge s t r a t e g y  
was r e l a t i v e l y  g r e a t e r  than the  va r i a nce  a s s o c i a t e d  with the  unhedged 
s t o r a g e  s t r a t e g y .
Comparison of  Re turns  from Market ing 
S t r a t e g i e s ,  Group 2 P ro d u c e r s ,
1 9 7 5 -1 9 7 4
E s t im a te s  of f i v e - y e a r  means and v a r i a n c e s  of  r e t u r n s  from Group 2 
p r o d u c e r s '  m arke t ing  s t r a t e g i e s  r e s u l t e d  in t h e  fo l l o w in g  f i n d i n g s .  
F i r s t ,  mean r e t u r n s  from forward c o n t r a c t i n g  s t r a t e g i e s  were not  
s i g n f i i c a n t l y  d i f f e r e n t  from mean r e t u r n s  from unhedged s t o r a g e  
s t r a t e g i e s ,  however , r e t u r n s  from forward  c o n t r a c t i n g  s t r a t e g i e s  were 
l e s s  v a r i a b l e .  Second,  comparison of hedging the  growing crop and 
forward  c o n t r a c t i n g  r e s u l t e d  in no s i g n i f i c a n t  d i f f e r e n c e  in mean 
r e t u r n s  but  r e l a t i v e l y  lower v a r i a n c e s  were a s s o c i a t e d  with hedging the  
growing c rop .  T h i rd ,  mean r e t u r n s  from s t r a t e g i e s  with unhedged s to r a g e  
components were s i g n i f i c a n t l y  g r e a t e r  than s t r a t e g i e s  wi th  hedged 
s t o r a g e  components.  V ar iances  of  r e t u r n s  from unhedged s t o r a g e  
s t r a t e g i e s  were r e l a t i v e l y  lower than v a r i a n c e s  of  r e t u r n s  from hedged 
s t o r a g e  s t r a t e g i e s .  F o u r th ,  r e t u r n s  from s t r a t e g i e s  in v o lv in g  ze ro  t o  
o n e - t h i r d  s a l e s  a t  h a r v e s t  r e s u l t e d  in mean r e t u r n s  which were not  
s i g n i f i c a n t l y  d i f f e r e n t  from mean r e t u r n s  from s t r a t e g i e s  wi th  more than 
a t h i r d  so ld  a t  h a r v e s t .  Var iance  o f  r e t u r n s  f o r  t h e  s t r a t e g i e s  wi th  
l e s s  than a t h i r d  so ld  a t  h a rv e s t  were r e l a t i v e l y  l a r g e r  than va r i a n c e s  
of r e t u r n s  a s s o c i a t e d  wi th  s t r a t e g i e s  wi th  l a r g e  h a r v e s t  s a l e
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components .
The Econometric Models
An econometr ic  model of t h e  soybean market was c o n s t r u c t e d  to  
e s t i m a t e  and p r e d i c t  the  farm leve l  p r i c e  of soybean f o r  two p e r i o d s ,  
1955-1979 and 1980-1985,  r e s p e c t i v e l y .  This  model was a 16-equa t ion  
system of s im ul taneous  r e l a t i o n s h i p s  r e f l e c t i n g  t h r e e  major  p a r t s :  a 
soybean s e c t o r ,  a soybean meal s e c t o r ,  and a soybean oi l  s e c t o r .  The 
s t r u c t u r e  of t h e  model i n c o r p o r a t e d  fou r  e s s e n t i a l  f e a t u r e s  of t h e  
soybean marke t :  1 ) t h e  c ru s h in g  of  soybeans produces j o i n t - p r o d u c t s ,  o i l  
and meal ,  2 ) soybeans ,  meal ,  and oi l  each have m u l t i p l e  uses  and 
m u l t i p l e  market  o u t l e t s ,  3) soybean ,  meal ,  and o i l  s e c t o r s  a re  
components in l a r g e r  economic s e c t o r s ,  and 4) p r i c e s  and product  f lows 
o f  soybeans ,  meal and o i l  a re  de te rmined  s im u l ta n e o u s ly  due t o  t h e  j o i n t  
p roduct  n a t u r e .  Data used t o  e s t i m a t e  t h e  m ode l 's  c o e f f i c i e n t s  were 
c rop y e a r  averages  and t o t a l s  of  p r i c e s  and q u a n t i t i t e s  f o r  t h e  1955- 
1979 p e r i o d .  Evidence from s t a t i s t i c a l  t e s t s  r eg a r d in g  th e  m ode l 's  
a ssumpt ions  i n d i c a t e d  some v i o l a t i o n s  e x i s t e d .  However, t h e s e  
v i o l a t i o n s  g e n e r a l l y  a f f e c t  t h e  accuracy  of  t e s t s  of h y p o th e s i s  and 
con f idence  i n t e r v a l s  a s s o c i a t e d  wi th  the  e s t i m a t e d  c o e f f i c i e n t s  and not  
n e c e s s a r i l y  p o in t  e s t i m a t e  ac cu ra cy .
E va lua t ion  of  t h e  m odel 's  e s t i m a t io n  ( f o r  the  1955-1979 d a t a )  and 
p r e d i c t i o n  (1980-1985 u p t r e n d ,  1980-1985 downtrend,  and 1980-1982 a c tua l  
d a t a )  accuracy  were based p r i m a r i l y  on T h e i l ' s  i n e q u a l i t y  c o e f f i c i e n t ,  
U2 . As e xp e c t e d ,  t h e  model was found to  be r e l a t i v e l y  more a c c u r a t e  f o r  
t h e  h i s t o r i c  p e r i o d ,  1955-1979,  used to  e s t i m a t e  t h e  m ode l 's  c o e f f i c i e n t  
than the  o t h e r  da ta  s e t s .  The model was r e l a t i v e l y  more a c c u r a t e  f o r
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t h e  soybean s e c t o r  than f o r  the  meal and o i l  s e c t o r s .  The meal s e c t o r  
was p a r t i c u l a r l y  d i f f i c u l t  f o r  t h e  model t o  e s t i m a t e  and p r e d i c t .
This  model ( r e f e r r e d  to  in t h e  t e x t  as Model 1) was compared with 
two o t h e r  models,  r e f e r r e d  to  as Models 2 and 3. In Model 2 ,  some of  
t h e  v a r i a b l e s  in t h e  c r u s h ,  soybean e x p r o t s ,  soybean ac reage  p l a n t e d  
nex t  crop y e a r ,  soybean meal e x p o r t s ,  and soybean o i l  domes t ic  
d i sa p p e a ra n c e  e q u a t io n s  were r e s p e c i f i e d  as r a t i o s  or  we ighted averages  
of two or more v a r i a b l e s .  In Model 3, t h e  v a r i a b l e s  c o n ta in ed  in the  
e q u a t i o n s  were inc luded  based on improving th e  e s t i m a t io n  and p r e d i c t i o n  
accuracy  as measured by T h e i l ' s  i n e q u a l i t y  c o e f f i c i e n t .  The pr im a ry  
c o n s i d e r a t i o n  was improving e s t i m a t io n  and p r e d i c t i o n  accuracy  of the  
farm l eve l  p r i c e  equa t ion  with o t h e r  e q u a t i o n s '  accuracy  being 
s u b o r d i n a t e  t o  t h e  farm p r i c e  e q u a t i o n .  Models 1 and 2 were e s t i m a t e d  
us ing o r d in a r y  l e a s t  squares  whi le  Model 3 was e s t i m a t e d  by the  two- 
s t a g e  l e a s t  squares  method.
In terms of  T h e i l ' s  i n e q u a l i t y  c o e f f i c i e n t ,  Model 1 outper formed 
(produced s m a l l e r  U2  v a lu e s )  Models 2 and 3 in t h e  1955-1979 pe r iod  f o r  
t h e  c r u s h ,  soybean e x p o r t s ,  soybean ending  p r i v a t e  s t o c k s ,  and soybean 
ac reage  p l a n t e d  nex t  crop y e a r  e q u a t i o n s .  Model 3 ‘s U2  va lues  f o r  the  
farm l ev e l  p r i c e  of soybeans ,  domest ic  meal d i s a p p e a r a n c e ,  meal e x p o r t s ,  
and domes t ic  oi l  d i s a p p e a ra n c e  e q u a t io n s  were r e l a t i v e l y  s m a l l e r  than 
t h e  U2  va lues  a s s o c i a t e d  wi th  t h e s e  e q u a t io n s  in Models 1 and 2. Models 
1 and 2  produced a s m a l l e r  U2  va lue  f o r  the  ending  p r i v a t e  s toc ks  of oi l  
e qua t ion  than did Model 3.
With the  1980-1985 up t rend  d a t a ,  Model 3 ou tper formed (in terms of  
s m a l l e r  U2  v a lue s )  Models 1 and 2 f o r  a l l  eq u a t io n s  excep t  Model 2 ' s  
soybean ac reage  p l a n t e d  n e x t  crop y e a r  e q u a t i o n .  Model 3 a l s o
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outper formed  Models 1 and 2 in a l l  e q u a t io n s  excep t  soybean o i l  ending 
p r i v a t e  s toc ks  in the  1980-1985 downtrend d a t a .  In the  1980-1982 a c tu a l  
d a ta  ( th e s e  da ta  were no t  used in the  e s t i m a t i o n  of  c o e f f i c i e n t s  f o r  any 
of t h e  models ) ,  Model 3 ' s  U2  va lues  were r e l a t i v e l y  s m a l l e r  than th e  U2  
s t a t i s t i c s  in Models 1 and 2. Model 3 ' s  U2  v a lue s  a s s o c i a t e d  with the  
farm leve l  p r i c e  of soybeans equa t ion  in a l l  f ou r  da ta  s e t s  were 
r e l a t i v e l y  s m a l l e r  than U2  va lu es  a s s o c i a t e d  wi th  t h e  farm l e v e l  soybean 
p r i c e  equa t ion  in Models 1 and 2.
The t h r e e  models '  accu racy  in p r e d i c t i n g  d i r e c t i o n a l  change in the  
endogenous v a r i a b l e s  over  the  1955-1979 were de te rm in e d .  Model 3 
c o r r e c t l y  p r e d i c t e d  d i r e c t i o n a l  change t h e  same as or  b e t t e r  than Models
1 and 2  f o r  c r u s h ,  soybean e x p o r t s ,  farm le v e l  p r i c e  of soybeans ,  
soybean ac re a ge  nex t  crop y e a r ,  and meal e x p o r t  e q u a t i o n s .  Models 1 and
2 c o r r e c t l y  p r e d i c t e d  d i r e c t i o n a l  changes more f r e q u e n t l y  than Model 3 
f o r  soybean ending p r i v a t e  s t o c k s ,  domes t ic  meal d i s a p p e a r a n c e ,  domest ic  
o i l  d i s a p p e a r a n c e ,  and o i l  ending  p r i v a t e  s toc ks  e q u a t i o n s .  Based upon 
t h e s e  comparisons in terms of  T h e i l ' s  i n e q u a l i t y  c o e f f i c i e n t  and 
c o r r e c t l y  p r e d i c t i n g  d i r e c t i o n a l  change in the  endogenous v a r i a b l e s ,  
Model 3 was s e l e c t e d  t o  i l l u s t r a t e  the  p r i c e  p r e d i c t i o n  p r o c e s s .
Cond i t iona l  E s t im a te s  of the  Farm 
Level P r i c e  of Soybeans in 1963
Farm l eve l  p r i c e  e s t i m a t e s  were made f o r  1983 u s ing  Model 3 with 
two c r i t i c a l  a s sum pt ions :  a) no major  s t r u c t u r a l  changes occu r red  in t h e  
soybean market from th e  1955-1979 p e r io d  t o  t h e  1983 s i t u a t i o n  and b) 
e s t i m a t e d  va lues  f o r  Model 3 ' s  v a r i a b l e s  were a p p r o p r i a t e  f o r  1983.
Data used f o r  1983 were based on: a)  f i r s t  q u a r t e r  1983 v a lues  or  b) 
1979-1979 h i s t o r i c  r e l a t i o n s h i p s .  Two groups of e s t i m a t e s  were made:
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f i r s t ,  Model 3 ' s 1983 farm le v e l  soybean p r i c e  e s t i m a t e s  were made by 
ho ld ing  a l l  o t h e r  v a r i a b l e s  c o n s t a n t  but  changing  th e  va lue  of  one 
e x p l a n a t o r y  v a r i a b l e  (w ho lesa le  p r i c e  of  soybeans ,  farm le v e l  p r i c e  of  
c o m ,  soybean e x p o r t s ,  and soybean ac re a ge  p l a n t e d )  in each run;  and 
second ,  combina t ions  of va lues  of  t h e  e x p la n a to r y  v a r i a b l e s  r e p r e s e n t i n g  
s i t u a t i o n s  l i k e l y  t o  e x i s t  in the  1983 soybean market  were used.  These 
fo u r  s i t u a t i o n s  ( conce rn ing  the  va lues  of the  e x p la n a to r y  v a r i a b l e s )  
were based upon out look  in fo rm a t io n  which would be a v a i l a b l e  t o
p r oduce r s  as they  began t h e i r  p l a n t i n g  in Apri l  and May.
Model 3*s farm l eve l  p r i c e  p r e d i c t i o n s  in the  f i r s t  case  ranged 
from $5.81 to  $6.17 per  b u s h e l .  When th e  va lues  of t h e  e x p la n a to r y  
v a r i a b l e s  v a r i e d  t o g e t h e r  in r e p e a te d  ru n s ,  Model 3 ' s  p r i c e  p r e d i c t i o n s  
ranged from $5 .73 t o  $5.99 pe r  b u s h e l .
Es t im a ted  Re turns  from S e l e c t e d  Marke t ing  S t r a t e g i e s  
Based on Cond i t iona l  E s t im a te s  of  Farm Level Soybean 
P r i c e s  f o r  1980-1985 and 1983
The f o l lo w in g  p roce du re s  were used t o  compute e s t i m a t e s  of  r e t u r n s
from f o u r  s e l e c t e d  m arke t ing  s t r a t e g i e s  based upon Model 3 ' s  farm leve l
p r i c e  p r e d i c t i o n s .  F i r s t ,  t h e  farm l eve l  p r i c e  p r e d i c t i o n  was 
m u l t i p l i e d  by monthly p r i c e  indexes  f o r  1975-1979 North Lou i s iana  cash 
p r i c e s .  Second,  t h e  ave rage  d i f f e r e n c e  between the  monthly average 
p r i c e s  f o r  the  November c o n t r a c t  of t h e  Chicago soybean f u t u r e s  and th e  
North Lou is iana  monthly ave rage  cash p r i c e s  was $.10  per  b u she l .  
T h e r e f o r e ,  an e s t i m a t e d  f u t u r e s  p r i c e  s e r i e s  was c a l c u l a t e d  by deduc t ing  
$ .10  from t h e  North L ou i s iana  cash p r i c e  s e r i e s .  T h i rd ,  a s i x  p e rc e n t  
margin was deducted from t h e  monthly average  f u t u r e s  p r i c e  to  d e r i v e  a 
monthly forward  c o n t r a c t  p r i c e .
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Only th e  mean r e t u r n  from forward c o n t r a c t i n g  100 p e rc e n t  was 
s i g n i f i c a n t l y  g r e a t e r  than th e  mean r e t u r n  from 1 0 0  p e rc e n t  so ld  a t  
h a r v e s t .  Re turns  from both the  100 and 72 p e rc e n t  forward c o n t r a c t e d  
s t r a t e g i e s  were more v a r i a b l e  than s e l l i n g  1 0 0  p e rc e n t  a t  h a r v e s t .  
However, t h e  s t r a t e g y  of s e l l i n g  o n e - t h i r d  by forward c o n t r a c t  and two- 
t h i r d s  a t  h a r v e s t  g e n e ra te d  a mean r e tu r n  no t  s i g n i f i c a n t l y  d i f f e r e n t  
from forward c o n t r a c t i n g  1 0 0  p e r c e n t  but  t h e  r e t u r n s  were l e s s  v a r i a b l e  
than th e  o t h e r  t h r e e  s t r a t e g i e s .  S i m i l a r  r e s u l t s  were ob ta in e d  from 
both t h e  up t rend  and downtrend d a t a .  As expec ted  (because t h e  up t rend  
and downtrend da ta  were ge ne ra te d  based upon the  1970-1979 p e r i o d ) ,  mean 
r e t u r n s  from t h e s e  fou r  s t r a t e g i e s  in the  1975-1979 pe r iod  were between 
t h e  mean r e t u r n s  from t h e  s t r a t e g i e s  in the  1980-1985 up t rend  and 
downtrend c a s e s .
Model 3 farm leve l  soybean p r i c e  p r e d i c t i o n s  f o r  1983 based on the  
va lues  of fou r  s e t s  of e x p la n a to r y  v a r i a b l e s '  were used as a b a s i s  f o r  
e v a l u a t i n g  r e t u r n s  from fo u r  s e l e c t e d  m arke t ing  s t r a t e g i e s .  Mean 
r e t u r n s  from th e  fou r  s t r a t e g i e s  ranged from $5.26 to  $6 .0 6 .  Only ten 
o f  the  16 outcomes from t h e  m arke t ing  s t r a t e g y - f a r m  l eve l  p r i c e  
p r e d i c t i o n  combina t ions  g e n e ra te d  mean r e t u r n s  above e s t i m a t e d  soybean 
p roduc t ion  c o s t s  f o r  1983 ( $ 5 .7 8 ) .  None of  t h e  s t r a t e g i e s  i n v o lv in g  100 
pe rc e n t  s o ld  a t  h a r v e s t  in any of t h e  fo u r  farm l eve l  soybean p r i c e  
p r e d i c t i o n  s i t u a t i o n s  y i e l d e d  mean r e t u r n s  exceed ing  $5 .78 pe r  b u s h e l .
Conc lus ions
Based upon da ta  concern in g  q u a n t i t i e s  so ld  in the  p r e - h a r v e s t ,  
h a r v e s t ,  and p o s t - h a r v e s t  p e r io d s  of  t h e  m arke t ing  y e a r ,  l a r g e r  s i z e  (in 
terms of h a rv e s t e d  ac reage  of  soybeans)  p roducers  were concluded t o  have
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marketed t h e i r  soybeans with more emphasis  on p o s t - h a r v e s t  s a l e s  than 
o t h e r  p roducers  in the  s tu d y .  Ana ly s i s  of t h e  l a r g e r  s i z e  p r o d u c e r s '  
(Group 3) m arke t ing  s t r a t e g i e s  du r in g  th e  1975-1979 p e r io d  p rovided  the  
f o l l o w in g  c o n c lu s i o n s :  a) unhedged s t o r a g e  s t r a t e g i e s  performed b e t t e r  
( h ig h e r  means and lower v a r i a n c e s )  than o t h e r  s t r a t e g i e s ;  b) hedging the  
growing crop compared f a v o r a b ly  (mean r e t u r n s  not  s i g n i f i c a n t l y  
d i f f e r e n t  and v a r i a n c e s  r e l a t i v e l y  lower)  with forward c o n t r a c t i n g  
s t r a t e g i e s ;  c) s t r a t e g i e s  i n v o lv in g  s t o r a g e  and hedging of more than 50 
p e r c e n t  of the  crop performed l e s s  f a v o r a b ly  ( s i g n i f i c a n t l y  lower mean 
r e t u r n s  and h ig h e r  v a r i a n c e s )  than s t r a t e g i e s  in which l e s s  than 50 
p e r c e n t  of  the  crop was s t o r e d  and hedged.
From the  a n a l y s i s  of  r e t u r n s  from Group 2 p r o d u c e r s ,  1975-1979 
m arke t ing  s t r a t e g i e s ,  i t  was conc luded t h a t  none of  the  s t r a t e g i e s  
dominated by forward c o n t r a c t i n g ,  h a r v e s t  s a l e ,  or unhedged s t o r a g e  
components performed b e t t e r  (mean r e t u r n s  were not  s i g n i f i c a n t l y  
d i f f e r e n t )  than any o t h e r  p a r t i c u l a r  s t r a t e g y  a n a lyz e d .  Re tu rns  from 
unhedged s t o r a g e  s t r a t e g i e s  were more v a r i a b l e  than forward c o n t r a c t i n g  
s t r a t e g i e s  which were in t u rn  more v a r i a b l e  than r e t u r n s  from h a r v e s t  
s a l e s .  S t r a t e g i e s  i n v o lv i n g  hedging s t o r e d  soybeans performed l e s s  
f a v o r a b ly  (mean r e t u r n s  were s i g n i f i c a n t l y  lower and v a r i a n c e s  were 
h i g h e r )  than o t h e r  s t r a t e g i e s .  S t r a t e g i e s  in v o lv in g  hedging th e  growing 
crop performed f a v o r a b ly  as compared wi th  forward c o n t r a c t i n g  
s t r a t e g i e s .  S e l e c t i v e  hedging s t r a t e g i e s  performed as well  as o t h e r  
s t r a t e g i e s  (mean r e t u r n s  were no t  s i g n i f i c a n t l y  d i f f e r e n t  but va r i a n c e s  
were lower than v a r i a n c e s  of r e t u r n s  from hedging s t o r a g e ) .
Based on th e  a n a l y s i s  of marke t ing  s t r a t e g i e s ,  t o  improve t h e i r  
r e t u r n s  p roducers  must a d j u s t  t h e i r  s t r a t e g i e s  t o  changes in t h e  market
r a t h e r  than s e l e c t i n g  a s t r a t e g y  and u s ing  i t  y e a r  a f t e r  y e a r .
Producer s  must have some method of a s s e s s i n g  the  l i k e l y  impacts of 
changes in t h e  soybean market  on the  farm l eve l  soybean p r i c e s  i f  they 
a r e  t o  a d j u s t  t h e i r  m arke t ing  s t r a t e g y  t o  t h e s e  changes in t h e  soybean 
m arke t .  The econometr ic  model of  t h e  soybean market deve loped in t h i s  
s tudy  i s  capab le  of p r o v id i n g  l i m i t e d  in fo rm a t ion  on the  changes in the  
soybean market and p r e d i c t i n g  farm le v e l  soybean p r i c e s  when the  
e x p la n a to r y  v a r i a b l e s  change one a t  a t ime or t o g e t h e r .  Based upon th e  
a n a l y s i s  of  t h e  m odel ' s  p r i c e  p r e d i c t i o n s  and e s t i m a t e s  of  r e t u r n s  us ing  
t h e s e  p r e d i c t i o n s ,  i t  was concluded t h a t  t h e  model could be used to  
improve p r o d u c e r s '  r e t u r n s  by a s s i s t i n g  them in a d j u s t i n g  marke t ing  
s t r a t e g i e s  t o  changes in t h e  soybean marke t .
L i m i t a t i o n s  and Fu tu re  Research Needed
The h i s t o r i c a l  da ta  used in e v a l u a t i n g  marke t ing  s t r a t e g y  r e t u r n s  
f o r  t h e  1975-1979 p e r io d  a f f e c t e d  th e  outcome of  the  a n a l y s i s - a  longe r  
or  s h o r t e r  s e t  of  da ta  or  change in v a r i a b l e s  may produce a d i f f e r e n t  
s e t  of  r e s u l t s .  Also ,  t h e s e  c o n c lu s i o n s  may no t  hold f o r  the  1980-1985 
p e r i o d ,  t h a t  i s ,  t h e r e  i s  no a s su r a n c e  t h a t  the  1975-1979 h i s t o r i c a l  
p r i c e  movements w i l l  be r e p e a t e d  in the  f u t u r e .  Thus, a p e r i o d i c  review 
o f  t h e  performance of  m arke t ing  s t r a t e g i e s '  i s  needed t o  e v a l u a t e  and 
compare t h e i r  performance  over  t im e .
Although Lou is iana  fa rm ers  may produce one or  s e ve ra l  o t h e r  
e n t e r p r i s e s  in combinat ion wi th  soybeans ,  t h i s  s tudy  focused only on 
m arke t ing  s t r a t e g i e s  f o r  soybeans .  P roduc t ion  and m arke t ing  d e c i s i o n s  
r e l a t i v e  t o  a l t e r n a t i v e  e n t e r p r i s e s  on th e  farm (such as c o t ton  and r i c e  
f o r  N or th ea s t  Lou is iana  soybean p r o d u ce r s )  impact on p ro d u ce r s '
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p roduc t ion  d e c i s i o n s ,  m arke t ing  d e c i s i o n s ,  and incomes from the  soybean 
e n t e r p r i s e s .  Thus,  f u r t h e r  s tudy i s  needed to  add res s  impacts  of 
m arke t ing  the  p roduc t ion  from a combination of  s e v e r a l  e n t e r p r i s e s  on 
t h e  m arke t ing  s t r a t e g i e s  a s s o c i a t e d  with soybeans .
C o e f f i c i e n t s  of  the  model s e l e c t e d  as  t h e  p r i c e  p r e d i c t i o n  t o o l ,  
were e s t i m a t e d  based on th e  as sumptions  t h a t  no s t r u c t u r a l  changes 
oc c u r r e d  and th e  va lues  of  the  v a r i a b l e s  were a p p r o p r i a t e .  As 
s t r u c t u r a l  changes occur  over t ime in t h e  soybean market  ( i . e .  B raz i l  
became an im por tan t  p roducer  of soybeans and e x p o r t e r  of  rnea'I in the  
1970-1979 p e r i o d ,  but  was no t  a major  i n f l u e n c e  in t h e  market p r i o r  to  
t h e  1 9 7 0 ' s )  t h e  model needs t o  be upda ted with r e s p e c t  t o  both the  t ime 
p e r io d  used and th e  v a r i a b l e s  inc luded  in t h e  model . However, the  model 
deve loped in t h i s  s tudy  pe rm i t s  u s e r s  t o  a n a lyze  many a l t e r n a t i v e  s e t s  
of  va lu es  f o r  t h e  v a r i a b l e s  in a r ea s o n a b le  t ime and a t  r e l a t i v e l y  small 
c o s t s .  A lso ,  model r e s u l t s  i n d i c a t e  t h a t  more work i s  needed on the  
e q u a t io n s  r e p r e s e n t i n g  t h e  meal and o i l  s e c t o r s .
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Appendix A, Table 1. World Soybean Production and Major Producing
Countries, 1950-1980.
Year
United
S t a t e s B ra z i l
Peoples  Republ ic  
of  China World
______________1 nnn mo+n* r  ■+• c ______ —______UUU Mlctr 11* LUfl —— — —  — — — — — — —  — —
1950 i / 8,145 36 N.A J J 18,132
1951 7,688 62 8,275 17,282
1952 8 , 1 1 2 78 8,845 18,370
1953 7,308 8 8 9,036 17,732
1954 9,282 117 9,090 19,914
1955 10,166 107 9,117 20,901
1956 12,232 115 9,253 23,095
1957 13,165 1 2 2 9,117 23,932
1958 15,777 131 9,798 27,392
1959 14,511 147 9,525 25,845
1960 15,113 206 8,573 25,584
1961 18,495 111 9,117 29,731
1962 18,213 345 7,702 28,070
1963 19,033 323 7,811 28,932
1964 19,103 305 6,940 28,188
1965 23,014 523 6,804 32,398
1966 25,269 595 6,804 34,818
1967 26,564 716 6,940 36,490
1968 30,022 654 6,480 39,578
1969 30,653 1,057 6 , 2 0 0 40,319
1970 30,675 1,509 6,900 41,810
1971 32,006 2,077 6,700 43,456
1972 34,581 3,666 6,300 47,458
1973 42,108 5,000 6,700 57,356
1974 33,062 7,876 9,500 66,705
1975 42,113 9,892 1 0 , 0 0 0 66,819
1976 35,042 10,810 9,000 58,983
1977 47,947 1 2 , 2 0 0 9,500 74,622
1978 50,898 1 0 , 2 0 0 10,500 80,186
1979 61,722 15,040 7,460 93,550
1980 49,453 15,400 7,500 81,774
SOURCE: United S t a t e s Department of  A g r i c u l t u r e .  A g r i c u l t u r a l
S t a t i s t i c s . United  S t a t e s  Government P r i n t i n g  O f f i c e ,
Washington,  D. C . ,  1950-1980 •
1_/ 1950-1968 f i g u r e s  were r e p o r t e d  in 1 ,000 b u s h e l s  and c onve r ted
to  m e t r i c  t ons  u s in g :  one m e t r i c  ton = 36.7437 b u s h e l s .
2 /  N.A. = no t  a v a i l a b l e
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Appendix A, Table 2. World Soybean Exports and Major Soybean Exporting
Countries, 1955-1 981.
Year
United
S t a t e s B raz i l
Peoples  Republ ic  
of  China World
______________ i nnn 1 lit. Li 1 v LUl 1 b
1955 1,847 51 920 2,896
1956 1,890 42 970 2,981
1957 2,394 17 972 3,464
1958 2,295 34 928 3,337
1959 3,339 42 1,338 4,817
1960 4,024 1 0 996 5,157
1961 3,634 73 335 4,177
1962 4,367 97 339 4,916
1963 4,755
3 3 1 / 332 5,2271964 5,702 N.A.1/ 498 6,290
1965 6,196 75 577 6,975
1966 6 , 6 8 8 1 2 1 550 7,521
1967 7,169 304 565 8,143
1968 8 , 0 1 2 6 6 571 8,756
1969 8,468 310 488 9,327
1970 11,839 290 410 12,621
1971 11,521 213 460 12,282
1972 11,993 1,037 370 13,817
1973 13,222 1,786 321 ! 15,626
1974 13,940 2,730 375 17,228
1975 12,496 3,334 360 16,586
1976 15,332 3,639 190 19,756
1977 16,196 2,587 1 2 2 20,004
1978 20,710 659 146 24,054
1979 20,904 638 306 25,488
1980 21,786 1,549 140 26,880
1981 21,860 1,460 124 26,569
SOURCE: Food and A g r i c u l t u r e  O r g a n iz a t i o n .  Trade Yearbook, Vols .  12,
18,  2 0 , 28, 29, 33, 34 and 35. United  N a t io n s ,  Rome , I t a l y
1959, 1965, 1967, 1975, 1976, 1980, 1981, 1982.
1 / N.A. = no t  a v a i l a b l e
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Appendix A, Table 3. World Soybean Cake and Meal Exports and Major
Exporting Countries, 1959-1981.
Year
United
S t a t e s B raz i l
West
Germany N ethe r l ands World
1959 564 _____ IJ
■1 , 0 0 0  m e t r i c  t o n s -----------------
178 75 1,097
1960 526 206 87 1,109
1961 614 235 83 1,150
1962 1,060 171 104 1,647
1963 1,361 62 182 90 2,035
1964 1,568 44 191 145 2,346
1965 1,969 105 2 0 2 116 2,846
1966 2,271 185 161 131 3,141
1967 2,465 125 224 137 3,396
1968 2,698 235 172 242 3,785
1969 2,996 295 125 369 4,235
1970 3,660 525 265 365 5,380
1971 4,086 901 250 423 6 , 2 1 2
1972 3,619 1,405 395 589 6,557
1973 4,415 1,581 899 568 8 , 1 0 1
1974 4,817 2,031 991 595 9,239
1975 3,783 3,128 569 559 8,744
1976 4,862 4,374 559 637 11,383
1977 4,207 311 570 593 11,848
1978 5,961 5,419 656 1,145 14,569
1979 6,087 5,177 733 1,535 14,956
1980 7,024 6,582 858 1,740 17,818
1981 6,344 8,884 1,075 ' 1,721 20,067
SOURCE: Food and A g r i c u l t u r e  O r g a n iz a t i o n . Trade Yearbook, Vols .  18,
1 /
20,  28,  29,  33, 34, and 
1965, 1967, 1975, 1976,
Less than 1,000 m e t r i c  ton
35. United 
1980, 1981
s e x p o r t e d .
N a t ions ,  Rome, 
and 1982.
I t a l y ,
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Appendix A, Table 4. World Soybean Oil Exports and Major Exporting
Countries, 1 955-1981.
United 
Year S t a t e s
West
B raz i l Germany N e ther lands Worl d
1955 18 -------- U  1 7 98
1956 103 4 1 2 378
1957 207 7 9 398
1958 179 1 2 1 0 486
1959 282 1 2 1 0 515
1960 479 9 17 650
1961 273 6 1 2 391
1962 552 6 2 0 675
1963 501 9 23 643
1964 577 1 2 23 721
1965 545 16 17 691
1966 387 2 0 14 513
1967 512 34 17 673
1968 427 37 2 1 598
1969 397 43 56 6 6 8
1970 674 3 69 8 6 1 , 1 2 0
1971 778 7 76 51 1,289
1972 587 60 63 125 1 , 1 0 2
1973 436 91 134 118 1,053
1974 758 2 241 197 1,546
1975 353 268 294 162 1,364
1976 506 498 226 164 1,836
1977 768 502 234 176 2,104
1978 914 504 216 291 2,610
1979 1 , 1 0 0 528 2 1 2 346 2,953
1980 1,067 744 198 344 3,196
1981 798 1,281 183 332 3,483
SOURCE: Food and A g r i c u l t u r e  O r g a n iz a t i o n .  Trade Yearbook,  Vols .  18,
20,  28, 29, 33,  34, and 35. Uni ted  N a t io n s ,  Rome I t a l y ,  1965, 
1967, 1975, 1976, 1980, 1981 and 1982.
1 /  Less than 1,000 m e t r i c  tons  e x p o r t e d .
Appendix A, Table 5. Soybean Production and Major Producing States, United States, 1960-1979.
S t a t e
Year
United
S t a t e s 1 1 1 . Iowa Mo. Minn. Ind. Ohio Ark. Miss . La. Tenn.
----------- M i l l ion  Bushe l s --------
1960 555.3 129.3 66.3 50.4 40.8 65.2 36.7 50.6 2 0 . 2 5.2 8.9
1961 679.6 157.3 97.0 62.4 53.8 75.1 48.2 48.5 23.5 5.7 1 0 . 2
1962 669.2 158.9 93.6 61.5 42.9 75.8 44.8 57.7 2 1 . 6 4.8 10.4
1963 699.4 164.5 109.0 63.6 58.2 75.2 41.2 51.? 25.0 6.7 1 1 . 1
1964 701.9 143.4 1 2 1 . 2 58.7 57.0 6 6 . 2 41.8 61.1 24.5 9.1 13.5
1965 845.6 177.6 126.1 79.3 58.6 80.4 50.1 76.3 32.9 13.4 17.2
1966 928.0 160.0 147.0 84.0 81.0 73.0 60.0 84.0 42.0 2 2 . 0 2 1 . 0
1967 976.0 186.0 144.0 75.0 70.0 71.0 50.0 92.0 50.0 30.0 28.0
1968 1,103.1 209.9 178.0 1 0 2 . 6 71.1 103.9 69.4 87.8 57.2 38.8 25.1
1969 1 ,1 26 .3 225.5 179.8 81.9 75.2 107.6 6 8 . 0 86.7 50.4 30.5 28.6
1970 1,127.1 2 1 0 . 8 184.6 88.4 78.8 1 0 1 . 6 72.7 99.0 58.0 40.5 28.0
1971 1 ,1 76 .0 236.0 178.8 97.3 63.9 111.4 80.3 92.4 56.6 39.4 31.7
1972 1 ,2 70 .6 259.4 216.0 108.9 90.3 108.8 79.8 81.0 48.0 38.3 28.6
1973 1 ,5 47 .2 281.3 263.5 126.9 127.3 135.1 89.8 116.2 60.5 34.8 36.9
1974 1 ,2 14 .8 2 0 2 . 6 199.1 93.5 84.0 97.2 79.8 81.7 46.2 44 .0 31.9
1975 1 ,5 47 .4 299.5 237.0 113.6 98.6 1 2 1 . 6 102.3 117.5 70.2 48.0 46.3
1976 1 ,287 .6 249.5 2 0 0 . 0 84.0 66.4 111.5 95.0 82.1 71.5 63.0 40.5
1977 1 ,761 .8 336.3 251.3 148.8 133.8 144.3 1 2 0 . 0 105.8 78.5 63.0 52.2
1978 1 , 8 6 8 . 6 309.5 283.1 155.0 146.2 144.2 127.7 115.2 81.7 76.0 56.9
1979 2 ,2 57 .9 379.1 306.4 183.6 162.6 159.1 144.8 144.2 118.9 93.8 70.7
SOURCE: Economic Research S e r v i c e .  Fa ts  and O i l s  S i t u a t i o n .  United S t a t e s  Department of
A g r i c u l t u r e ,  Washington, D.C. ,  160-1980.
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Appendix A, Tab le  6. H arves ted  Acreage of  S e l e c t e d  Crops,  L o u i s i a n a ,  
1955-1 981 .
Year Soybeans Cotton Rice Sugarcane T o ta l—/
y  1 j W U U  It  ^  1 C J  J
1955 95 615 526 248 1,484
1956 142 562 450 ' 2 2 2 1,376
1957 132 440 400 243 1,215
1958 163 364 408 239 1,173
1959 193 495 453 272 1,413
1960 216 510 458 279 1,463
1961 197 535 458 299 1,489
1962 219 565 508 283 1,575
1963 305 519 508 316 1,648
1964 454 520 513 345 1 ,832
1965 622 498 515 312 1,947
1966 871 357 565 312 2,105
1967 1,306 330 565 314 2,515
1968 1,436 410 679 300 2,825
1969 1,608 420 611 257 2,896
1970 1 , 6 8 8 450 523 286 2,947
1971 1,644 500 522 326 2,992
1972 1,667 665 522 335 3,189
1973 1,580 520 620 341 3,061
1974 1,760 635 660 331 3,368
1975 1,920 310 658 329 3,217
1976 2,250 560 568 315 3,693
1977 2,780 540 475 322 4,117
1978 3,040 510 587 289 4,426
1979 3,350 465 528 262 4,605
1980 3,350 560 585 254 4,750
1981 3,130 695 667 265 4,757
SOURCE: F i e l d e r ,  Lonnie L . ,  and Bergen Nelson.  A g r i c u l t u r a l
S t a t i s t i c s  and P r i c e s  f o r  L o u i s i a n a ,  1924-1981. D.A.E. 
Research  Repor t  No. 600, L o u i s ia na  A g r i c u l t u r a l  Experiment  
S t a t i o n ,  Baton Rouge, L o u i s i a n a ,  Augus t ,  1982.
1 /  Total  h a r v e s t e d  a c re a g e  f o r  t h e  fo u r  c ro p s .
Appendix A, Table 7. Cash R eceip ts From M arketing o f S e lec ted  Crops, L ou isian a , 1960-1980.
_____________________  Crop____________________ _______  Total Cash
Year Soybeans ft ice Cotton Sugarcane R eceip ts^ /
(Thousand (Thousand (Thousand (Thousand (Thousand
D o lla rs) (P e rc e n ti /  D o lla rs) (Percen t) D o llars) (Percen t) D o lla rs) (Percen t) D o llars)
1960 8,968 2 56,109 15 83,390 22 40,616 11 373,111
1961 11,236 3 70,286 17 93,983 20 51,586 12 412,071
1962 10,777 3 68,831 16 105,227 24 46,461 11 428,531
1963 15,479 3 82,377 17 120,556 24 76,350 16 490,643
1964 23,084 5 90,096 19 100,381 21 58,977 12 484,051
1965 31,929 6 82,551 17 91,139 19 50,324 10 485,230
1966 49,630 9 95,063 18 57,893 11 54,110 10 527,352
1967 85,864 14 107.509 18 69,489 12 67,739 11 594,074
1968 88,336 14 131,734 21 69,669 11 68,561 11 628,743
1969 76,992 13 106,809 18 66,204 11 57,777 9 609,398
1970 102,707 16 102,411 16 68,080 10 62,179 10 650,369
1971 123,212 18 101,576 15 88,492 13 66,180 10 694,903
1972 120,351 15 126,013 16 100,333 13 78,042 10 759,122
1973 189,628 16 264,959 23 110,923 10 93,876 8 1,145,238
1974 284,729 22 237,805 18 94,017 7 280,235 22 1,296,266
1975 233,233 21 198,175 18 127,076 11 178,878 16 1,115,220
1976 383,689 29 186,532 14 191,930 14 99,944 8 1,329,956
1977 327.405 26 171,150 14 147,302 12 101,599 8 1,236.742
1978 488,616 33 186,476 13 172,384 12 109,647 8 1,469,129
1979 589,085 35 177,352 11 200,509 12 101.209 6 1,668,060
1980 557,612 34 214,876 13 231,115 14 100,616 6 1,652,863
y  Percent of to ta l cash re c e ip ts were rounded to  n e a re s t whole percen t.
2j Total cash re c e ip ts  fo r  a l l  commodities, excluding government payments.
SOURCE: F ie ld e r , Lonnie, L. and Bergen Nelson. A g ricu ltu ra l S t a t i s t i c s  and P rices fo r  L ouisiana.
1924-1981. D.A.E. Research Report No. 60fl, Louisiana A gricu ltu ra l Experiment S ta tio n , Baton 
Rouge, L ouisiana, August 1982.
Appendix A, Table 8 . Estim ated Production C osts and Returns for Soybeans, M iss is s ip p i D e lta ,
L ou isian a , 1978-1981.
C rop!/
Equipment
Size Year
Total
V ariable
Costs
Total 
F1 xed 
Costs
Total
S pec ified  Net 
Costs R e tu rn s!/
Cost/Net
Returns
R a tio ! /
Soybeans 6-row 1981 110.51
-D ollars per A c r e -  
4 1 .35 151.86 118.14 1.28
Soybeans 6 -row 1980 87.93 29.89 117.82 92.18 1.28
Soybeans 6-row 1979 79.23 24.21 103.44 82.56 1.25
Soybeans 6-row 1978 68.88 22.33 91.21 75.29 1.21
Soybeans 8-row 1981 109.18 39.50 148.68 121.32 1.22
Soybeans 8-row 1980 90.15 34.46 124.61 85.39 1.46
Soybeans 8-row 1979 75.17 23.23 98.40 87.60 1.12
Soybeans 8 -row 1978 65.47 22.94 88.42 78.08 1.13
SOURCE: Paxton, Kenneth, etc. a l . . P ro jec ted  Costs and Returns •  Cotton -  Soybeans -  Com -  R ice .
L ou isiana . D.A.E. Research Report Nos. 57b. 564. 547. and 528, Louisiana A gricu ltu ra l
Experiment S ta t io n , Baton Rouge, L ouisiana, 1978-1981,
_1/  E stim ates are  fo r  crops grown an sandy s o i l .
Z_ Net re tu rn s  ( to  lan d , management, r is k  and overhead) above to ta l  sp e c if ie d  c o s ts .
_3 C o s t/n e t re tu rn s  r a t io  i s  the  d o lla r  amount of co s t to  generate  one d o l la r  of n e t r e tu rn .
Appendix A, Table 9. Estim ated Production Costs and Returns for C otton , M iss is s ip p i D e lta , L ou isian a ,
1973-1981.
C ropi/
Equipment
S ite Year
Total
V ariable
Costs
Total
Fixed
Costs
Total
Specified
Costs
Net
R eturns^/
Cost/Net 
Returns 
R a tio2J
S olid  Cotton 6-row 1981 291.01 82.63
per Acre------
373.63 216.93 1.72
Solid Cotton 5-row 1980 264.43 65.23 329.66 172.82 1.91
S olid  Cotton 6-row 1979 253.85 69.12 322.96 92.90 3.48
S olid  Cotton 6 -row 1978 214.03 49.01 263.04 87.04 3.02
S olid  Cotton 8-row 1981 285.61 79.60 365.20 225.36 1.63
Solid Cotton 8 -row 1980 259.28 63.57 322.86 179.62 1.80
S olid  Cotton 8-row 1979 247.63 67.05 314.68 101.13 3.11
Solid Cotton 8 -row 1978 210.46 49.47 259.93 90.15 2.88
Skip Cotton 6-row 1981 260.73 70.60 331.33 204.72 1.62
Skip Cotton 6-row 1980 248.19 54.85 303.04 153.06 1.98
Skip Cotton 6-row 1979 219.68 50.40 270.08 95.86 2.82
Skip Cotton 6-row 1978 185.20 37.18 222.37 86.86 2.56
Skip Cotton 8-row 1981 259.12 67.54 326.66 209.39 1.56
Skip Cotton 8 -row 1980 234.05 53.78 287.83 168.27 1.71
Skip Cotton 8-row 1979 214.16 48.67 262.83 103.11 2.55
Skip Cotton 8 -row 1978 180.55 37.57 218.12 91.11 2.39
SOURCE: Paxton, Kenneth, e t .  a l . .  P ro jec ted  Costs and Returns -  Cotton -  Soybeans -  Com -  R ice,
L ou isiana , D.A.E. Research Report Nos. 573, 564, 54), and 328, Louisiana A g ricu ltu ra l 
Experiment S ta t io n , Baton Rouge, L ouisiana, 1978-1981.
2J E stim ates are  fo r  crops grown on sandy s o i l .
2 / Net re tu rn s  ( to  land, management, r isk  and overhead) above to ta l  sp e c ifie d  c o s ts .
3 /  C ost/ne t re tu rn s  r a t io  is  the d o lla r  amount of cost to  generate one d o lla r  of ne t r e tu rn .
Appendix A, Table 10. A djusted Monthly Average P rice  Per Bushel o f Soybeans. L o u ls ln a , 1978 -1979 .1 /
Year Jan . Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
•Dollars Per Bushel —
1973 4.10 5.70 6.04 6.05 7.60 9.10 6.45 8.00 6.15 5.90 5.19 5.53
1974 5.85 6.05 5.95 5.19 5.18 5.04 5.89 7.05 7.18 8.21 7.51 7.09
1975 6.19 5.79 5.31 5.44 5.00 4.83 5.24 5.72 5.27 4.96 4.99 4.26
1976 4.40 4.47 4.43 4.45 4.79 6.14 6.75 5.95 6.78 5.96 6.08 6.48
1977 6.98 7.20 8.00 9.15 9.40 6.77 7.64 6.05 5.37 5.36 5.72 5.71
1978 5.68 5.53 6.29 6.55 6.79 6.68 6.42 6.18 6.12 6.16 6.35 6.38
1979 6.82 7.18 7.47 7.13 7.09 7.55 7.63 7.11 6.84 6.35 6.37 6.09
SOURCE: Computed from p ric e  data published 1n Louisiana Department o f A q rlcu ltu re . Market Report -  
G rain . 1973-1979.
J /  The monthly p r ic e s  have been ad justed  to  remove tren d  by su b tra c tin g  from th e  ac tual 
p r ic e , the  ac tu a l p r ic e  d iv ided  by an Index of c y c l ic a l ,  seaso n a l, and I r re g u la r  
e f f e c t s .
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Appendix 8 .  Table 1 . S e le c te d  Production C h a r a c te r is t ic s  o f Louisiana Farmers, 1978.
C h a ra c te r is t ic U nits
Concordia
P arish
East
C arro ll
P arish
Madison
Parish
Tensas 
P arish
Four
P arish
Total Louisiana
All Farm O perators number 419.0 374.0 409.0 334.0 1,535.0 38,923.0
Land In Farms acres 265,386.0 235,146.0 266,827.0 236,800.0 1,004,159.0 9,604,986.0
Average S ize of 
Farm acres 633.4 628.7 652.4 709.0 653.7 247.0
Total Cropland number 402.0 367.0 399.0 327.0 1,495.0 34,034.0
T ota l Cropland acres 208,253.0 209,979.0 225,480.0 187,880.0 831,592.0 6,518,028.0
H arvested Cropland number 391.0 363.0 384.0 319.0 1.457.0 26,940.0
H arvested Cropland acres 194,336.0 200,589.0 214,810.0 172.430.0 782,165.0 4,915,221.0
Soybean Farms number 362.0 322.0 360.0 296.0 1,340.0 10.271.0
Soybean Farms acres 181,547.0 145,080.0 196,072.0 139,287.0 661.986.0 3,003,505.0
Soybeans Harvested bushels 5 .055.796.0 3 .505,860.0 5,605,872.0 3 ,784,851.0 17,952,379.0 74,973,120.0
SOURCE: U.S. Department o f Commerce, Bureau of the  Census, ‘ Louisiana S ta te  and County Data,* Vol. 1 . ,
P a r t 13. 1978 Census of A g ric u ltu re . Washington D .C ., June 1981.
Appendix B, Table 2 . S e le c te d  Socioeconom ic C h a r a c te r is t ic s  o f L ouisiana Farmers. 1978.
C h a ra c te r is t ic Units
Concordia
P arish
East
C arro ll
P arish
Hadison
P arish
Tensas
Parish
Parish
Total Louisiana
Tenancy:
F ull Owners: number 147.0 121.0 163.0 115.0 546.0 22,319.0
Land in Farms acres
nunfcer
75,881.0
124.0
45,084.0
114.0
100,459.0 104,605.0 
145.0 102.0
326.029.0
485.0
3,055,189.0
13,451.0
Harvested Cropland acres 40,248.0 33,379.0 65,579.0 62,738.0 201,944.0 908,724.0
P a r t Owners number 187.0 158.0 170.0 129.0 644.0 10,975.0
Land in Farms 
H arvested Cropland
acres
number
acres
152.081.0 
184.0
121.967.0
140.432.0 
156.0
122.057.0
138.077.0 
168.0
124.838.0
99.732.0 
128.0
81.108.0
530.322.0 
636.0
449.970.0
4.985.061.0  
9 ,174.0
2.934.647.0
Tenants: number 85.0 95.0 76.0 90.0 346.0 5 .629.0
Land in Farms 
number
acres 37,424.0 
83.0
49,630.0
93.0
28,291.0
71.0
32,463.0
89.0
147,808.0
336.0
1,564,736.0
4,315.0
Harvested Cropland acres 32,121.0 45,153.0 24,393.0 28,548.0 130,351.0 1 ,071.850.0
Average Age years 47.2 47.6 45.9 47.0 46.9 50.7
Number o f O perators 
any days o ff  farm 
work number 164.0 116.0 157.0 108.0 545.0 22,368.0
Race:
Nonwhite 
White
number
number
37.0
382.0
56.0
318.0
55.0
354.0
41.0
293.0
189.0
1,347.0
3,400.0
35.523.0
SOURCE: U.S. Department of Commerce. Bureau of Census. 'L ou isiana  S ta te  and County D a ta , ' Vol. 1,
P a rt 18, 1978 Census o f A g ricu ltu re . Washington, O .C ., June 1981.
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Appendix C, Table 1. Soybean Storage Cost Items and Cost Indexes, N ortheast L ou isiana , 1976-1980.
Item l/ Ind e»2/ 1976 1977 1978 1979 1980
Fixed Costs:
B uilding D epreciation 
Equipment D epreciation 
F a c i l i ty  Insurance Consumer P rice Index-Servlce (index) 180.4 194.3 219.4 244.9 270.3
V ariable Costs:
Leber-Prying Wage Rate (d o lla rs  per hour) 2.66 2.87 3.09 3.39 3.66
Labor-Storage Wage Rate (d o lla rs  per hour) 2.66 2.87 3.09 3.39 3.66
E le c tr ic ity -D ry in g E le c tr ic  Power (Index) 207.6 232.9 250.6 270.2 321.5
E le c tr lc l ty -S to ra g e E le c tr ic  Power (Index) 207.6 232.9 250.6 270.2 321.5
B uilding Repair Building C onstruction Cost (index) 207.5 228.6 247.7 269.3 287.7
Equipment R epair A gricu ltu ra l Machinery S Equipment (Index) 183.0 197.9 213.1 232.1 258.5
Insurance on Soybeans Consumer P rice  Index-Servlce (Index) 180.4 194.3 219.4 244.9 270.3
Furalgation A g ricu ltu ra l Chemicals (Index) 188.3 187.8 198.4 214.4 257.0
1/ Johnson, Ted P .,  and Harlon D. T ray lo r, An Economic A nalysis o f On Farm Drying and Storage fo r  Rice and Soyeans in Southwest L ouisiana. 
D.A.T. Research Report No. 579, Louisiana Experiment S ta tio n , Baton Rouge, L ouisiana, March l9 8 t.
y  Survey of Current B usiness.
3/ Hell c h a r , Emanuel and Paul T. B lades, A gricu ltu ra l Finance Databook. Q uarterly  S e r ie s . D ivision of Research and S t a t l t l c s ,  Board of 
Governors of the  Federal Reserve System, Washington, O . t . ,  December 1982, p. sE
Appendix C, Table 2 . Summary o f Soybean Storage C o sts, One to  S ix  Month Storage P e r io d s , October H arvest, N ortheast L ou isiana , 1975-1979.
Crop
Year
Storage Period (Months)
1 2 3 4 5 6
Sm all!/ Medium!/ L arge!/ Small Medium Large Small Medium Large Small Medium Large Small Medium Large Small Hedlum Large
per Bushel —
1975-1976 .38 .35 .31 .43 .39 .35 .47 .43 .39 .51 .47 .43 .55 .51 .47 .59 .55 .51
1976-1977 .41 .37 .33 .46 .41 .38 .50 .46 .43 .55 .51 .47 .60 .56 .52 .65 .61 .57
1977-1978 .38 .34 .34 .46 .42 .38 .50 .46 .42 .54 .50 .46 .58 .54 .50 .62 .58 .54
1978-1979 .42 .38 .38 .53 .48 .44 .58 .54 .50 .64 .60 .56 .70 .66 .62 .76 .72 .68
1979-1980 .54 .48 .44 .61 .55 .51 .68 .62 .57 .74 .69 .64 .81 .75 .71 .88 .82 .77
SOURCE: Computed based upm data from: Johnson, Ted P . ,  and Harlon 0. T ray lo r. An Economic A nalysis of On Farm Drying and S torage fo r Rice and
Soybean 1n Southwest L ouisiana. O.A.E. Research Report No. 579, Louisiana A g ricu ltu ra l Experiment S ta t io n , Baton houge, L ouisiana, March
1981, and co st Indexes p resen ted  In Appendix C, Table 1.
\J  R efers to  the  cap ac ity  o f th e  sto rag e  system: Small * 24,000 b u sh e ls . Medium -  41,000 bu sh e ls , and Large « 60,000 b u sh e ls .
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Appendix C, Table 3 . Summary o f Soybean Storage C o sts , One to  S ix  Month Storage P er io d s , November H arvest, N ortheast L ou isiana , 1975-1979.
Crop
Year
Storage Period (Months)
1 2 3 4 6
S m alli/ Medium!/ L arge!/ Small Medium Large Small Medium Large Small Medium Large Small Medium Large Small Medium Large
1975-1976 .38 .34 .31 .42 .38 .34 .46 .42 .38 .50 .46 .42 .54 .49 .46 .57 .53 .49
1976-1977 .41 .37 .33 .46 .42 .38 .52 .47 .44 .57 .52 .49 .62 .57 .54 .67 .63 .59
1977-1978 .42 .38 .34 .47 .43 .39 .52 .48 .44 .57 .53 .49 .62 .57 .54 .67 .62 .58
1978-1979 .46 .42 .38 .52 .47 .43 .58 .53 .49 .64 .59 .55 .70 .65 .61 .76 .71 .66
1979-1980 .54 .49 .44 .61 .56 .51 .68 .62 .58 .75 .69 .65 .82 .76 .72 .90 .83 .78
SOURCE: Computed based upoi data from: Johnson, Ted P . ,  and H arloi D. T ray lo r. An Economic A nalysis of On Farm Drying and S torage fo r  R1ce and
Soybean 1n Southwest L ouisiana. D.A.E. Research Report No. 579, Louisiana A g ricu ltu ra l Experiment S ta t io n , Baton Rouge, L ouisiana, March 
1981, and co st Indexes presen ted  In Appendix C, Table 1.
I t  Refers to  the  capac ity  of the s to rage  system: Small * 24,000 bushe ls. Medium * 41,000 bushe ls, and Large * 50,000 bushe ls.
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Appendix C, Table 4 . D erivation  o f Opportunity Cost o f  a 20 Percent Margin Requirement fo r  Hedging Stored Soybeans. 1975-1979.
Marketing
Year
October 
Margin . 
Requirem ent!/
Annual
In te rg ^ t
Proportion 
of Year 
Hedged!/
Opportunity 
Cost o f 
MarglrC/
November 
Margin . .  
Requlremen t ! /
Annual
In te re s t
Rate
Proportion 
of Year 
Hedged
O pportunity 
Cost of 
Margin
— $/B u.— — $/B u.— — $/B u.— — $/B u.—
1975-1976 1.09 .092 1/12 .0084 1.00 .092 1/12 .0077
1.09 .092 2/12 .0167 1.00 .092 2/12 .0153
1.09 .092 3/12 .0251 1.00 .092 3/12 .0230
1.09 .092 4/12 .0334 1.00 .092 4/12 .0307
1.09 .092 5/12 .0418 1.00 .092 5/12 .0383
1976-1977 1.31 .093 1/12 .0101 1.33 .093 1/12 .0103
1.31 .093 2/12 .0203 1.33 .093 2/12 .0206
1.31 .093 3/12 .0304 1.33 .093 3/12 .0309
1.31 .093 4/12 .0406 1.33 .093 4/12 .0414
1.31 .093 5/12 .0508 1.33 .093 5/12 .0515
1977-1978 1.09 .095 1/12 .0086 1.23 .095 1/12 .0097
1.09 .095 2/12 .0172 1.23 .095 2/12 .0195
1.09 .095 3/12 .0259 1.23 .095 3/12 .0292
1.09 .095 4/12 .0345 1.23 .095 4/12 .0390
1.09 .095 5/12 .0431 1.23 .095 5/12 .0487
1978-1979 1.40 .109 1/12 .0127 1.40 .109 1/12 .0127
1.40 .109 2/12 .0254 1.40 .109 2/12 .0254
1.40 .109 3/12 .0382 1.40 .109 3/12 .0382
1.40 .109 4/12 .0509 1.40 .109 4/12 .0509
1.40 .109 5/12 .0636 1.40 .109 5/12 .0636
1979-1980 1.43 .146 1/12 .0174 1.44 .146 1/12 .0175
1.43 .146 2/12 .0348 1.44 .146 2/12 .0350
1.43 .146 3/12 .0522 1.44 .146 3/12 .0525
1.43 .146 4/12 .0696 1.44 .146 4/12 .0700
1.43 .146 5/12 .0870 1.44 .146 5/12 .0876
SOURCE: Computed.
1 /  The margin requirem ent used was 20 percen t of th e  monthly average p r ic e s  o f th e  March soybean fu tu re s  c o n tra c t In O ctober. For 1975- 
197(?7 1976-1977, 1977-1978, 1978-1979, and 1979-1980 th ese  p r ic e s  re sp e c tiv e ly  were: $5 .45, $6.56, $5 .47, $7.00 and $7.13 p er b u sh e l.
1] M ellchar, Emanuel and Paul T. B lades. A g ricu ltu ra l Finance Databook. Q uarterly  S e r ie s . D ivision o f Research and S t a t i s t i c s ,  Board of 
Governors of the  Federal Reserve System, Washington, £>.£., September 1980.
ZJ In te re s t  charged o ily  fo r  period o f time soybeans were hedged.
i ]  C alculated  by: margin requirem ent x annual I n te re s t  x p roportion  o f year soybeans were hedged •  o pportun ity  co s t o f m argin.
5 / The margin requirem ent used was 20 percen t o f the  monthly average p rice s  o f th e  Hay soybean fu tu re s  co n trac t 1n November. For 1975- 
197*71976-1977. 1977-1978, 1978-1979, and 1979-1980 these p r ic e s  re sp e c tiv e ly  were: $5.02. $6 .67 , $6.13, $6.99 and $7.19 p er bushe l.
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Appendix C, Table 5. S e le c t iv e  Hedge D e c is io n , N ortheast L ou isiana, 1976-1979.
H arketlng
Year
October
B a s is ! /
Four-Year 
Average B a s is ! / D ecis io n !/
November
Basis
Four-Year 
Average Basis Decision
------------D ollars per Bushel— ------- ------------D ollars per Bushel------------
1975-1976 .55 .40 Store and Hedge .56 .48 S tore  and Hedge
1976-1977 .51 .49 Store and Hedge .39 .55 S ell a t  Harvest
1977-1978 .55 .57 S ell a t  Harvest .40 .58 Sell a t  Harvest
1978-1979 .42 .61 Sell a t  Harvest .46 .53 Sell a t  Harvest
1979-1980 .88 .51 Store and Hedge .71 .45 S to re  and Hedge
SOURCE: Computed
J_/ The October B asis 1s the  d if fe re n c e  between th e  monthly average cash p rice  In October and the Harch or Hay monthly average Chicago soybean
fu tu re s  p r ic e .
2J The fou r-y ear average bas is  Is th e  simple average of the  h arvest bas is  1n the preceedlng four y e a rs .
3 / I f  the  h arvest b a s is  exceeded the  fo u r-y ear average b a s is  then the  decision was to  s to re  and hedge the  soybeans while the  soybeans were
s o l d a t  h arvest where the  h arvest was equal to  o r le s s  than the  fo u r-y ear average b a s is .
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Appendix D. Table  1. Average Soybean Yields  Per Acre,  N or theas t
L o u i s i a n a ,  1975-1979.
Year
Minus 0 
10 P e r c e n t ^ /
F o u r -P a r i sh  
Average —' P1uS 3 /  10 Percent^- '
1975 22 .0
---------- Bushels  per  Acre-
24.5 27.0
1976 25.9 28.8 31.7
1977 24.5 27.2 29.9
1978 23.0 25.6 28.2
1979 28.5 31.7 34.9
SOURCE: F i e l d e r ,  Lonnie ,  A g r i c u l t u r a l  S t a t i s t i c s  and P r i c e s  f o r
Lou i s iana  1974-1980, D.A.E. Research Report No. 583, Department
of  A g r i c u l t u r a l  Economics and A g r i b u s i n e s s ,  Lou is iana  S t a t e  
U n i v e r s i t y ,  Baton Rouge ,L ou i s iana ,  Augus t ,  1981.
JJ  These f o u r - p a r i s h  average  y i e l d  per  a c re  were c a l c u l a t e d  by
summing th e  annual  average  y i e l d s  of  Concord ia ,  East  
C a r r o l l ,  Madison, and Tensas p a r i s h e s  and d i v i d i n g  by f o u r .
2 /  Ten p e rc e n t  below t h e  f o u r - p a r i s h  average  y i e l d .
3 /  Ten p e rc e n t  above the  f o u r - p a r i s h  average  y i e l d .
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Appendix D Table  2. Family Liv ing  Total  Budget Costs Nonmetropol i tan
A reas ,  Sou th ,  1975-1979.
Year
Lower
Budget
CostS-i-'
I n t e r m e d ia t e
Budget
C o s t s i /
Higher
Budget
Costs^-'
1975 9002
■Dollars-------------
13886 19412
1976 9427 14599 20508
1977 9853 15311 21604
1978 10278 16024 22701
1979 11180 17454 24857
Mean 9948 15455 21817
SOURCE: U.S. Department  of  Labor ,  Bureau of  Labor  S t a t i s t i c s ,  Family
Budget Levels  in t h e  Sou thwes t , D a l l a s ,  Texas , 1975-1979.
]_/ The fami ly  c o n s i s t s  of  an employed husband,  age 38, a wi fe  
no t  employed o u t s i d e  the  house ,  an e i g h t - y e a r - o l d  g i r l  and 
a 1 3 - y e a r - o l d  boy. The fami ly  r e s i d e s  in a p l ac e  wi th  
p o p u la t io n  of  2 ,500 to  50,000 ( n o n m e t r o p o l i t a n ) .  Total  
budget  c o s t s  in c lu d e d  pe rsona l  income t a x e s ,  s o c ia l  
s e c u r i t y ,  and t o t a l  consumption.  Items inc luded  in budget  
a re  p r e s e n t e d  in Appendix Table  3. The t h r e e  budget l e v e l s  
were d e r iv e d  from th e  c o s t s  of  s p e c i f i c  amounts of  goods 
and s e r v i c e s  which s e r v i c e  t o  approx imate  average  
consumption a t  t h r e e  d i f f e r e n t  s t a n d a r d s  of  l i v i n g .
212
Appendix D Table 3. I tems Inc luded  in Family Liv ing  Total  Budget 
C o s t s ,  Non m e t r o p o l i t a n  A reas , South,  1975-1979.
Item Item
A. Family Consumption:
1. Food
a .  Food a t  home
b.  Food away f rom  home
2. Housing
a .  Ren te r  (low budget)
b.  Homeowner ( i n t e r m e d i a t e
and h ig h e r  budge ts )
c .  House f u r n i s h i n g s  and
o p e r a t i o n s
3. T r a n s p o r t a t i o n
4. C lo th ing
5. Personal  Care
6 . Medical Care
7. Other  Family Consumption
a .  R ecrea t io n
b. Educat ion
c .  M isc e l l a neous
B. Other  I tems:
1. G i f t s  and c o n t r i b u t i o n s
2. L i fe  Insu rance
3. Occupat iona l  Expenses
C. Soc ial  S e c u r i t i e s
D. Pe rsona l  Income Taxes 
Total  Budget Cost = A+B+C+D
SOURCE: U.S. Department  of  Labor ,  Bureau of Labor S t a t i s t i c s ,  Family
Budget Levels  in t h e  Sou thw es t , D a l l a s ,  Texas ,  1975-1979.
Appendix 0 Table 4 . P rojected  C osts Per A cre, Soybeans, Clay S o i l ,  Six-Row Equipment, R iver D elta
Areas o f L o u is ia n a , 1979.
Cost Per
Unit Cost
Item Unit ( d o lla rs )  Q uantity  (d o lla rs )
V ariable C osts: 
P reharvest:
P re -p lan t h e rb ic id e  P t.
Soybean seed Bu.
Preemergence h e rb ic id e  Qt.
Postemergence h erb ic id e  Lbs.
In se c tic id e  Lbs.
Fungicide Lbs.
A irplane Acre
Machinery Acre
T rac to rs  Acre
Labor (T racto r and Machinery) Hour
Other Labor Hour
In te re s t  on opera tin g  c a p ita l  Dol.
S u b to ta l, P reharvest
Harvest C osts:
M achinery, F u e l, Lube 8 R epair Acre
Labor (T rac to r and Machinery) Hour
S u b to ta l, Harvest 
Total S pec ified  V ariable Costs
Fixed C osts:
Hachlnery Acre
T racto rs Acre
Total S pecified  Fixed Costs
Total S pec ified  Costs
2.97 3.00 8.91
12.00 1.00 12.00
3.54 1.20 4.25
4.13 1.00 4.13
2.13 1,00 2.13
7.50 1.00 7.50
1.90 4.00 7.60
3.50 1.00 3.50
12.25 1.00 12.25
3.27 3.29 10.77
3.27 .45 1.47
.10 34.16 3.42
77.92
7.09 1.00 7.09
3.27 .68 2.21
9.31
87.23
15.03 1.00 15.03
10.26 1.00 10.26
25.29
112.52
SOURCE: Paxton, Kenneth and Donald Huffman. P ro jec ted  Costs and Returns Cotton -  Soybean -  Com - 
N orth east. Red R iver, and C entral Areas Louisiana -  1979. D.A.6. Research R eport. Ho. S4J. 
Department of A g ricu ltu ra l Economics and A g ribusiness, Louisiana S ta te  U n iv e rs ity , Baton 
Rouge, L ouisiana , January 1979, p . 31.
Appendix D Table 5 . Estim ated Overhead C o sts , Northeast L ou isian a , 1980,
Cost Per Acre
Item Small Medium Large
Overhead C osts: 
Overhead Labor Costs 24.61 13.09 10.22
General Overhead Costs 11.32 6.78 8.78
Fixed Shop Costs 6.34 3.17 2.38
V ariab le Shop Costs 2.81 2.81 2.81
Fixed Pickup Costs 8.59 4.60 2.82
V ariable Pickup Costs 12.32 6.61 4.05
Fixed Overhead Machine Costs 1.51 .53 .53
V ariable Overhead Machine Costs 2.01 .71
Total Overhead Costs 69.51 40.30 32.30
SOURCE: Huffman, Donald C. and Brian E. McManus, Overhead Costs and Labor on Louisiana Farms, D.A.E. 
Research Report No. 599, Department o f A g ricu ltu ra l Economics and A gribusiness, Louisiana 
S ta te  U n iv e rs ity , Baton Rouge, L ouisiana, June 1982.
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Appendix E, Table 1. Variable  D efin it ions  and Data Sources
Endogenous V a r ia b l e s
1. SBMDD-Soybean mea l ,  U.S. domest ic  d i s a p p e a r a n c e ,  Oc tober-  
September ,  (1 ,000 S. t o n )  sou rc e :  ESCS/ F a t s  and O i l s  S i t u a t i o n .
2. SBMX-Soybean meal ,  U.S. e x p o r t s  p lus  sh ipments  t o  U.S. 
t e r r i t o r i e s ,  October-September ,  (1 ,000  S. t o n s )  s o u rc e :  ESCS/ F a t s  
and O i l s  S i t u a t i o n .
3. PSBM-Soybean meal p r i c e ,  44 p e rc e n t  p r o t e i n ,  D e c a tu r ,  Oc tober-  
September ,  ($ /S .  to n )  s o u rc e :  ESCS/ F a t s  and O i l s  S i t u a t i o n .
4. MPROD-Soybean meal ,  U.S. q u a n t i t y  p roduced,  October-Sep tember ,  
(1 ,000 S. ton )  sou rc e :  ESCS/ F a t s  and Oil S i t u a t i o n .
5. SBODD-Soybean o i l ,  U.S. domes t ic  d i s a p p e a r a n c e ,  October-Sep tember ,  
(m i l .  l b . )  s o u rc e :  ESCS/ F a t s  and Oil S i t u a t i o n .
6. SBOEPS-Soybean o i l ,  U.S. ending  p r i v a t e  s t o c k s ,  Octobe r-September ,  
(Mil .  l b . )  s o u rc e :  ESCS/ F a t s  and O i l s  S i t u a t i o n .
7. PSBO-Soybean o i l ,  U.S. P r i c e ,  c ru d e ,  D e c a tu r ,  Oc tobe r -Sep tem ber , 
( C e n t s / l b . )  s o u rc e ;  ESCS/ F a t s  and O i l s  S i t u a t i o n .
8 . OPROD-Soybean o i l ,  U.S. q u a n t i t y  p roduced ,  October-Sep tember ,
(Mil ,  l b . )  sou rc e :  ESCS/ F a t s  and O i l s  S i t u a t i o n .
9. SBCM-Soybean c ru s h in g  margin,  w ho le sa le  (September  y e a r  p r i c e  
beans ,  October  y e a r  p r i c e  oi l  and m e a l ) ,  ( $ / b u . )  sou rc e :  Computed 
SBCM = SBMCY * PSBM/20) + (SBOCY * PSBO) -  (PSB).
10. SBEPS-Soybeans, U.S. t o t a l  ending p r i v a t e  s t o c k s ,  August 31, (Mil .  
b u . )  sou rc e :  ESCS/ F a t s  and O i l s  S t a t i s t i c s .
11. SBX-Soybeans, U.S. t o t a l  e x p o r t s ,  September-August ,  (Mil .  b u . )  
s o u rc e :  ESCS/ F a t s  and O i l s  S t a t i s t i c s .
12. PSBF-Soybeans, U.S. average  p r i c e  r ec e iv e d  by f a r m e r s ,  September-  
August ,  ( $ / b u . )  s o u rc e :  ESCS/ F a t s  and O i l s  S t a t i s t i c s .
13. PSB-Soybeans, U.S. average  p r i c e ,  #1 y e l l o w ,  D ec a tu r ,  September-  
Augus t ,  ( $ / b u . )  sou rc e :  ESCS/ F a t s  and O i l s  S t a t i s t i c s .
14. SBACN-Soybeans, U.S.  a c reage  p l a n t e d  f o r  nex t  crop y e a r ,  (Mil ,  
a c . )  sou rce :  SRS/Crop R e p o r t .
15.  CSB-Soybeans, U.S. q u a n t i t y  c ru s h e d ,  September-Augus t ,  (Mil .  bu .)  
s ou rc e :  ESCS/Fats and O i l s  S t a t i s t i c s .
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Appendix E, Table 1. Variab le  D e fin it ions  and Data Sources. (Continued)
16. SBPRODN-Soybeans, U.S.  t o t a l  p roduc t ion  f o r  nex t  crop y e a r ,
September-Augus t ,  (Mil .  b u . )  sou rc e :  SRS/Crop R e p o r t .
Prede te rm in ed  V a r i a b l e s
1. BLDD-Butter and l a r d ,  U.S. domest ic  d i s a p p e a r a n c e ,  Oc tobe r-
September ,  (Mil .  l b . )  s o u rc e :  ESCS/ F a t s  and Oi l s  S i t u a t i o n .
2. CPEC-Poultry, p r oduc t ion  in European Common Marke t ,  c a l e n d a r  y e a r ,  
(1 ,000 m . t . )  s o u rc e :  FAS/F o re ig n  A g r i c u l t u r e  C i r c u l a r .
3. C P J - P o u l t r y ,  p r oduc t ion  in J a pan ,  c a l e n d a r  y e a r ,  (1 ,000 m . t . )  
sou rc e :  FAS/F o re ig n  A g r i c u l t u r e  C i r c u l a r .
4. CPUK-Poultry, p roduc t ion  in Uni ted Kingdom, c a l e n d a r  y e a r ,  (1 ,000 
m . t . )  s o u rc e :  FAS/F o re ig n  A g r i c u l t u r e  C i r c u l a r .
5. CEN-Personal consumption e x p e n d i t u re  on nondurab le  goods and 
s e r v i c e s ,  c a l e n d a r  y a r  ( B i l .  $ ) ,  s o u rc e :  Commerce.
6 . PUC-Cotton, U.S.  American up land ,  average  p r i c e  r e c e iv e d  by 
f a r m e r s ,  A u g u s t - J u l y ,  ( C e n t / l b . )  s o u rc e :  SRS/Agr .  P r i c e s .
7. CSODD-Cottonseed o i l ,  domest ic  d i s a p p e a r a n c e ,  October-Sep tember ,  
(Mil .  l b . )  s o u rc e :  ESCS/ F a t s  and O i l s  S i t u a t i o n .
8 . PCECT-Corn, ES t h r e s h o l d  p r i c e ,  J a n .  1 , (UOA/m.t.) sou rce :  
weighted  average  of  c oun t ry  t h r e s h o l d  p r i c e s ,  EUROSTAT; Marches 
A g r i c o l e s .
9. PCDR-Corn, e f f e c t i v e  d i v e r s io n  r a t e  ( su p p o r t  payment in c luded  
i n d i v e r s i o n  payment) ,  ( $ / b u . )  s o u rc e :  Computed.
10. PCES-Corn, e f f e c t i v e  p r i c e  s u p p o r t ,  ( $ / b u . )  sou rc e :  Computed.
11. PCF-Com, U.S. ave rage  p r i c e  r ec e ive d  by f a rm er s ,  Oc tober-  
September ,  ( $ / b u . )  sou rce :  SRS/Ag. R e p o r t .
12. SBCC-Soybean c ru s h i n g  c a p a c i t y ,  (Mil .  b u . ) ,  s o u rc e :  ESCS/ F a t s  and 
O i l s  S i t u a t i o n .
13. FODD-Fats and o i l s ,  domes t ic  d i sa p p e a ra n c e  l e s s  soy,  c o t t o n ,  palm, 
b u t t e r  and l a r d ,  O c tober-Sep tem ber ,  (Mil .  l b . )  s o u rc e :  ESCS/ F a t s  
and Oi l s  S i t u a t i o n .
14. HPFC-U.S. f e e d ,  high p r i c e  p r o t e i n  consumption l e s s  f i s h  meal and 
soy meal ,  October-Sep tember  (1 ,000  S. to n )  s o u rc e :  ESCS/ F a t s  and 
O i l s  S i t u a t i o n .
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15. PFM-Fish meal p r i c e ,  CIF European p o r t s ,  Peruvian  a n d /o r  any 
o r i g i n ,  65 p e r c e n t ,  c a l e n d a r  y e a r  1961 with crop y e a r  1960, ($ /S .  
t o n )  s o u rc e :  FAS/Fo re ign  A g r i c u l t u r e  C i r c u l a r .
16. HPEC-Hogs, p roduc t ion  in EC6, c a l e n d a r  y e a r ,  (1 ,000  m . t . )  
s o u rc e :  FAS/F o re ig n  A g r i c u l t u r e  C i r c u l a r .
17. HPJ-Hogs, p roduct ion  in J a pan ,  c a le n d a r  y e a r ,  (1 ,000 m . t . )  
s o u rc e :  FAS/F o re ig n  A g r i c u l t u r e  C i r c u l a r .
18. HPUK-Hogs, p roduc t ion  in Uni ted Kingdom, c a le n d a r  y e a r  (1 ,000  
m . t . )  s o u rc e :  FAS/F o re ig n  A g r i c u l t u r e  C i r c u l a r .
19. HPAU71-High p r o t e i n  animal u n i t ,  c a l e n d a r  y e a r  (1971=1.0) 
s o u rc e :  Computed.
20.  PILS-Lives tock  p r i c e  index ,  c a l e n d a r  y e a r  (1967=1.0) sou rce :  
Computed.
21. LSPIEl-Index of  l i v e s t o c k  p roduc t ion  in EC6, c a l e n d a r  y e a r ,  
s o u rc e :  Computed.
22. LSPIUEJ1-Index of  L ives tock  p roduc t ion  in EC6, and J a pan ,  c a l e n d a r  
y e a r ,  sou rc e :  Computed.
23. PODD-Palm o i l ,  domest ic  d i s a p p e a r a n c e ,  Oc tober-Sep tem ber ,  (Mil .  
l b . )  s o u rc e :  ESCS/ F a t s  and O i l s  S i t u a t i o n .
24. CPINF-Consumer p r i c e  index ,  non d u rab le s  l e s s  food,  c a l e n d a r  y e a r  
(1967=1 . 0 ) ,  s o u rc e :  BLS/Monthl.y Labor Review.
25. SDR-U.S. d o l l a r s  per  SDR, Average of  q u a t e r l y  means, October  
b a s i s ,  ($/SDR), s o u r c e :  I n t e r n a t i o n a l  F in a n c i a l  S t a t i s t i c s .
26. SBMS-Soybean meal ,  end ing  s t o c k s ,  September  30, (Mil.  l b . )  
s o u rc e :  ESCS/ F a t s  and O i l s  S t a t i s t i c s .
27. SBMXBR-Soybean meal e x p o r t s  from B r a z i l ,  c a l e n d a r  y e a r  (1 ,000 
m . t . )  sou rc e :  FAS/F o re ig n  A g r i c u l t u r e  C i r c u l a r .
28. SBMCY-Soybean meal ,  Computed c ru s h in g  y i e l d ,  (C w t . / b u . )  sou rc e :  
Computed SBMCY = ( .02  * (MPR0D CSB).
29. SBOC-Soybean o i l ,  ending s t o c k s ,  CCC owned, September  30, (Mil .  
l b . )  s o u rc e :  ASCS unpub l ished  d a t a .
30. SBOTX-Soybean o i l ,  U.S. commercial and PL480 e x p o r t s ,  Oc tober-  
Sep tember ,  (Mil .  l b . )  s o u rc e :  ESCS/ F a t s  and O i l s  S i t u a t i o n .
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31. SBOX-Soybean o i l ,  U.S. commerical e x p o r t s ,  Oc tober-Sep tem ber ,  
(Mil .  b u . )  s o u rc e :  ESCS/ F a t s  and O i l s  S t a t i s t i c s .
32. SB0X480-Soybean o i l ,  U.S. PL480 e x p o r t s ,  Oc tober-Sep tem ber ,  (Mil.  
l b . )  s o u rc e :  ESCS/ F a t s  and O i l s  S i t u a t i o n .
33. SBOCY-Soybean o i l ,  computed c ru s h in g  y i e l d ,  ( C w t . / b u . )  sou rce :
Computed SBOCY = (.01 * (OPROD CSB).
34. SBFSR-Soybeans, U.S.  f e e d ,  s e e d ,  and r e s i d u a l  u s e ,  (Mil .  bu . )  
s o u rc e :  ESCS/ F a t s  and O i l s  S t a t i s t i c s .
35. SBSCC-Soybeans, ending  s t o c k s ,  CCC owned, under  CCC loan and 
r e s e a l ,  August 31, (Mi l ,  b u . )  s o u rc e :  ESCS/ F a t s  and O i l s
S i t u a t i o n .
36. SBXBR-Soybeans, B r a z i l  t o t a l  e x p o r t s ,  c a l e n d a r  y e a r  (1 ,000  m . t . )  
s ou rc e :  FAS unp u b l i sh e d  d a t a .
37. SBXBRRC-Soybeans, B r a z i l  e x p o r t s  t o  USSR and PRC, c a l e n d a r  y e a r ,  
(1 ,000  m . t . )  s o u rc e :  FAS unpub l ished  d a t a .
38. SBXUSRC-Soybeans, e x p o r t s  t o  USSR and PRC, S e p t . - A u g . ,  (Mil.  bu . )
sou rce :  ESCS/ F a t s  and O i l s  S t a t i s t i c s .
39. PSBLR-Soybeans, U.S. loan r a t e ,  September-Augus t ,  ( $ / b u . )  
sou rc e :  ESCS/ F a t s  and O i l s  S t a t i s t i c s .
40. SBAC-Soybeans, U.S.  t o t a l  ac reage  p l a n t e d .  (Mil .  a c . )  sou rc e :  
SRS/Crop Repor t .
41.  SBPROD-Soybeans, U.S.  t o t a l  p roduct ion  (Mil .  bu . )  sou rce :
SRS/Crop Repor t .
42. SBYPAH-Soybeans, U.S. y i e l d  per  a c re  h a r v e s t e d ,  Sep tember-August ,  
( B u . / a c . )  s o u rc e :  SRS/Crop Produc t ion Repor t .
43. VAL0M = (SBMCY * (50 * PSBM)) + (SBOCY * PSBO). sou rc e :
Computed.
44. PSB1 = PSB SDR. s o u rc e :  Computed.
45. PCF1 = PCF SDR. sou rc e :  Computed.
46. CFO = CSODD + PODD + FODD + BLDD. s o u rc e :  Computed.
47.  PSBF1 = PSBF PCF. s o u rc e :  Computed.
48. PSBF2 = PSBF PUC. s o u rc e :  Computed.
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Appendix E, Table 1. Variable D e fin it ions  and Data Sources. (Continued)
49. PCES1 = PCES PSBLR. sou rce :  Computed.
50. PSBM1 = PSMB SRD. s o u rc e :  Computed.
5 1 . ’ LSPIUEJI = ( . 5  * (HPEC + HPUK + HJP) 7934) + ( . 5  * (CPEC + CPUK + 
CPJ) 3153) .  s o u rc e :  Computed.
52. LSPIE1 = ( . 5  (HPEC 6182)) + ( . 5  * (CPEC 2015) ) .  sou rce :  
Computed.
53. PCUSECTI1 = ( . 5  (39 .368  * (PCF SDR))) + ( . 5  * PCECT). s o u rc e :  
Computed.
54. PCUSECT2 = ( . 3  * (39 .368  * (PCF SDR))) + ( .7  * PCECT).
sou rce :  Computed.
55. LNCC = LOG (CEN CPINF). sou rc e :  Computed.
56. LSBOEPS = LAG (SBOEPS). s o u rc e :  Computed.
57. LPSB = LAG (PSB). s o u rc e :  Computed.
58. VAL0M1 = (VALOM SDR), s o u rc e :  Computed.
59. PSB2 = (PSB -  LAB (PSB)).  s o u rc e :  Computed.
60. LSBSCC = LAG (SBSCC). sou rc e :  Computed.
61. LSBMS = LAG (SBMS). s o u rc e :  Computed.
62. PS0B1 = (PSBO CPINF). sou rce :  Computed.
63. SBMCY1 = (SBMCY * (PSBM 2 0 ) ) .  sou rc e :  Computed.
64. SB0CY1 = (SBOCY * PSBO). s o u rc e :  Computed.
65. BRAZIL = ( .03674 * SBXBR). s o u rc e :  Computed.
SOURCE: Adapted from: Meyers ,  Wil l iam H. and Duane D. Hacklander .  An
Econometric  Approach t o  t h e  A na lys is  of  Soybean and Soybean 
Product  M arke ts .  S t a f f  R epo r t ,  U.S. Department  of  A g r i c u l t u r e ,  
N a t iona l  Economics D i v i s i o n ,  Economics S t a t i s t i c s ,  and 
Coope ra t ive  S e r v i c e ,  Washington,  D.C. June 1979, pp. 23-24 and 
28-32.
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Appendix E, Table 2. Changes in Variables From Model 1 to Model 2.
Soybean S e c to r :
Model Equat ion
1 CSB = f(PSB, PSBM, PSBO, SBCC)
2 CSB = f(PSB, VALOM, SBCC)
VALOM = ((SBMCY * (50 * PSBM)) + (SBOCY * PSBO)
SBMCY = soybean meal c ru s h in g  y i e l d  
SBOCY = soybean o i l  c ru s h in g  y i e l d
1 SBX = f(PSB, PSBM, SPBO, PCF, PCECT, SDR, CSPIUEJ1)
2 SBX = f(PSB1,  VALOM1, PCUSECT1)
VAL0M1 = (VALOM/SDR)
PCUSECT1 = ( . 5  * (39.368 * (PCF/SDR))) + ( . 5  * PCECT)
1 SBACN = f(PSBF,  PCF, PUC, PSBLR, PCES, PCDR, SBAC)
2 SBACN = f(PSBF1, PSBF2, PCES1, PCDR, SBAC)
PSBF1 = (PSBF/PCF)
PSBF2 = (PSBF/PUC)
PCES1 = (PCES/PSBLR)
Soyean Meal S e c to r :  '
1 SBMX = f(PSBM, PFM, PCF, PCECT, SDR, LSPIE1, SBMXBR)
2 SBX = f(PSBM1, PCUSECT1, PFM, LSPIE1, SBMXBR)
PSBM1 = (PSBM/SDR)
PCUSECT1 = ( . 5  * (39.368 * (PCF/SDR))) + ( . 5  * PCECT) 
Soybean Oil S e c to r :
1 SBODD = f(PSBO, CEN, CPINF, CFO)
2 SBODD = f(PSBO, LNCC, CFO)
LNCC = LOG (CEN/CPINF)
Appendix E, Table 3. Data fo r  Soybean Market Models, 1955-1982.
YEAR SBMDD SBMX PSBM MPR0D SBODD SB0EPS PSBO OPROD
1955 6072.0 400 52.60 6546 2538.6 227 12.5 3143
1956 7123.0 443 47.50 7510 2564.7 286 12.7 3431
1957 7992.0 300 53.40 8284 3001 .0 281 10.8 3800
1958 8968.0 512 55.80 9490 3303.6 298 9.5 4251
1959 8479.0 649 55.60 9152 3376.2 308 8.3 4338
1960 8867.0 590 60.60 9452 3328.6 677 11.3 4420
1961 9262.0 1064 63.60 10342 3540.0 618 9.5 4790
1962 9586.0 1476 71.30 11127 3623.6 920 8.9 5091
1963 9168.0 1478 71.00 10609 4058.5 578 8.5 4822
1964 9243.0 2059 70.20 11286 4069.0 297 11.3 5146
1965 10219.0 2656 81.50 12901 4687.0 462 11 .8 5800
1966 10772.0 2706 78.80 13483 4837.0 596 10.1 6076
1967 10693.0 2959 76.90 13660 5096.0 540 8.4 6032
1968 11469.0 3100 74.10 14581 5756.0 415 8.4 6531
1969 13514.0 4102 78.40 17596 6328.0 543 11.2 7904
1970 13406.0 4620 78.50 18035 6253.0 773 12.8 8265
1971 13110.0 3868 90.20 17024 6439.0 785 11.3 7892
1972 11921.0 4797 229.00 16709 6685.0 516 16.5 7501
1973 13766.0 5584 146.30 19674 7225.0 794 31.5 8995
1974 12501.0 4349 130.90 16701 6518.0 561 30.7 7375
1975 15552.0 5206 147.80 20754 7906.0 1251 18.3 9630
1976 14001.0 4614 199.80 18488 7454.0 771 23.9 8578
1977 16209.0 6080 164.20 22371 8193.0 729 24.6 10288
1978 17645.0 6610 190.10 24354 886 0 776 27.4 11323
1979 17720.1 7908 181.90 27105 8901.0 1210 24.3 12105
1980 17597.0 6678 218.18 24312 9115.6 1736 22.7 11270
1981 17485.0 7000 185.00 24567 9450.0 1150 19.0 10964
1982 18100.0 7850 160.00 26000 9750.0 1130 18.0 11880
(Continued)
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Appendix E, Table 3. Data fo r  Soybean Market Models, 1955-1982. (Continued)
YEAR SBMXBR SB0TX SBFSR SBSCC PSBLR SBAC SBPROD SBYPAH CFO
1955 0 566 25 0.1 2.04 21.700. 373.68 20c 1 5332
1956 0 807 41 7.4 2.15 21.938 449.25 21.8 5321
1957 0 804 33 16.6 2.09 25.108 483.42 23.2 5094
1958 0 930 31 58.8 2.09 23.349 580.25 24.2 5085
1959 0 953 35 14.9 1.85 24.440 532.90 23.5 5062
1960 0 721 39 0 .0 1.85 27.787 555.08 23.5 5231
1961 0 1308 47 58.5 2.30 28.418 678.55 25.1 5062
1962 0 1165 48 4 .8 2.25 29.462 669.19 24.2 5221
1963 62 1106 54 26.0 2.25 31.721 699.16 24.4 5547
1964 4 1357 47 0 .0 2.25 35.227 700.92 22.8 5229
1965 105 948 52 0 .0 2.25 37.294 845.61 24.5 5357
1966 171 1105 53 33.9 2.50 40.819 928.48 25.4 5193
1967 123 993 57 138 2.50 42.265 976.44 24.5 5220
1968 225 899 54 317 2.50 42.534 1106.96 26.7 4834
1969 274 1449 60 197 2.25 43.082 1133.12 27.4 4660
1970 489 1782 64 11.4 2.25 43.475 1127.10 26.7 4805
1971 872 1440 66 1.5 2.25 46.866 1176.10 27.5 4873
1972 1343 1086 82 0 .2 2.25 56.549 1270.61 27.8 4816
1973 1561 1461 76 0 .8 2.25 52.479 1547.54 27.8 4342
1974 2020 1090 76 0 .4 2.25 54.590 1216.29 23.7 4822
1975 3119 1034 70 0 .0 2.25 50.269 1547.38 28.9 4266
1976 4356 1608 75 0 .0 2.50 58.978 1287.56 26.1 4257
1977 5329 2141 82 0 .0 3.50 64.708 1761.75 30.6 4082
1978 5368 2409 99 0 .0 4.50 71.632 1870.18 29.4 4414
1979 5038 2699 85 0 .0 4.50 70.087 2267.59 32.1 4839
1980 7212 1628 89 11.0 5.02 69.000 1792.00 26.4 4465
1981 8644 2100 91 12.1 5.02 72.100 2000.00 30.1 4680
1982 9000 21 50 88 15.0 5.02 70.000 2277.00 32.2 4603
(Continued)
Appendix E, Table 3. Data fo r Soybean Market Models, 1955-1982. (Continued)
YEAR SBCM SBEPS SBX PSBF SBACN CSB SBPRODN
1955 1.6140 20.9 68.6 2 .22 21.700 281.9 449.25
1956 1.8489 24.2 83.7 2.18 21.938 313.3 483.42
1957 1.6103 26.2 88.4 2.07 25.108 350.9 580.25
1958 1.4685 29.0 105.0 2 .00 23.349 398.8 532.90
1959 1.1495 36.9 139.9 1.96 24.440 394.0 555.08
1960 1.5106 27.1 134.7 2.13 27.787 406.1 678.55
1961 1.3921 19.8 149.4 2.28 28.418 431.4 669.19
1962 1.2725 41.2 180.5 2.34 29.462 472.8 699.16
1963 1.1989 41.3 187.2 2.51 31.721 436.8 700.92
1964 1.5065 29.7 212.2 2.62 35.227 479.0 845.61
1965 1.8784 35.6 250.6 2.54 37.294 537.5 928.48
1966 1.4736 56.2 261.6 2.75 40.819 559.4 976.44
1967 1.2031 28.4 266.6 2.49 42.265 576.4 1107.00
1968 1.2647 10.0 286.8 2.43 42.534 605.9 1113.10
1969 2.0140 32.9 432.6 2.35 43.082 737.3 1127.1
1970 1.8996 87.4 433.8 2.85 43.476 760.1 1176.1
1971 1.5612 72.0 416.8 3.03 46.866 720.5 1270.6
1972 2.9107 59.6 479.4 4.37 56.549 721.8 1547.5
1973 4.9303 170.8 539.1 5.68 52.479 821.3 1216.3
1974 4.1083 188.2 420.7 6.64 54.590 701.3 1547.4
1975 2.6760 244.9 555.1 4.92 50.269 865.1 1287.6
1976 9.9364 102.9 564.0 6.81 58.978 790.2 1761.8
1977 3.7624 161.1 700.5 5.88 64.708 926.7 1870.2
1978 3.9928 174.0 739.0 6 .66 71.632 1018.0 2267.6
1979 3.7455 359.0 875.0 6.28 70.087 1123.0 1792.1
1980 3.8911 318.0 724.3 7.57 69.000 1020.5 1785.2
1981 3.9823 268.0 929.1 6.05 72.100 1029.7 2126.8
1982 4.1538 345.0 960.0 5.75 70.000 1160.0 2208.9
(Continued)
Appendix E, Table 3. Data fo r Soybean Market Models, 1955-1982. (Continued)
YEAR PFM HPAU71 PILS LSPIE1 LSPIUEJ1 CPINF SDR SBMS
1955 142 0.000 1.403 0.40731 0.34621 0.835 1.0000 111
1955 132 0.8250 0.964 0.42857 0.39230 0.853 1.0000 55
1957 146 0.8170 1.009 0.44725 0.41389 0.876 1.0000 48
1958 140 0.8310 1.115 0.46665 0.44096 0.882 1.0000 58
1959 94 0.8620 0.996 0.49004 0.46189 0.893 1.0000 83
1960 111 0.8410 1.009 0.50358 0.47616 0.907 1.0000 78
1961 124 0.8760 0.972 0.52230 0.50380 0.912 1 .0000 94
1962 121 0.8750 1.003 0.56426 0.54952 0.918 1.0000 159
1963 134 0.8890 0.947 0.60480 0.57831 0.927 1.0000 122
1964 172 0.8930 0.905 0.68157 0.64025 0.935 1.0000 106
1965 145 0.8750 1.026 0.72585 0.69427 0.948 1.0000 132
1966 122 0.9000 1.119 0.75573 0.73041 0.970 1.0000 138
1967 117 0.9380 1.000 0.77925 0.75805 1.000 1.0000 145
1968 156 0.9350 1.050 0.81018 0.79955 1.041 1.0000 157
1969 179 0.9430 1.200 0.83247 0.83346 1.088 1.0000 137
1970 151 0.9830 1.160 0.90076 0.91550 1.131 1.0000 146
1971 217 1.0000 1.123 0.96001 0.97514 1.170 1.0210 192
1972 497 0.9930 1.288 1.01344 1.03649 1.198 1.0860 183
1973 338 0.9670 1.837 1.05434 1.07885 1.248 1.1920 507
1974 221 0.9540 1.657 1.07019 1.09668 1.409 1.3920 358
1975 341 0.8990 1.872 1.08220 1.09829 1.517 1.2140 355
1976 412 0.9580 1.760 1.11648 1.15037 1.583 1.1540 228
1977 372 0.9810 1.750 1.14925 1.20651 1.665 1.2810 243
1978 358 1.0160 2.074 1.20850 1.27411 1.743 1.2520 267
1979 457 1.0850 2.301 1.26003 1.32987 1.987 1.2920 226
1980 498 1.1006 2.242 1.30574 1.38824 2.352 1.1998 163
1981 500 1.1017 2.260 1.35157 1.41420 2.575 1.1104 245
1982 531 1.0730 2.280 1.38677 1.45441 2.616 1.1204 266
(Continued)
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Appendix E, Table 3. Data for Soybean Market Models, 1955-1982. (Continued)
YEAR CEN PUC PCECT PCDR PCES PCF SBCC HPFC
1955 215.1 33.6 73.92 0.000 1.33 1.35 355 6529
1956 228.1 32.9 73.92 0.000 1.11 1.29 370 6089
1957 241.1 30.7 73.92 0.043 0.96 1.11 450 5821
1958 252.7 34.5 73.92 0.052 0 .86 1.12 450 6134
1959 268.4 32.9 73.92 0.000 1.12 1.05 500 6251
1960 281.8 31.3 73.91 0.000 1.06 1 .00 525 6602
1961 293.4 34.2 73.91 0.192 0.84 1.10 535 7026
1962 308.5 33.1 73.91 0.192 0.84 1.12 550 7417
1963 323.2 33.3 76.56 0.112 0 .88 1.11 575 7520
1964 344.1 30.9 80.55 0.180 0.81 1.17 585 7960
1965 367.4 29.3 80.52 0.180 0.81 1.16 600 7955
1966 397.1 21.5 84.74 0.248 0.65 1.24 650 7403
1967 420.8 26.5 89.20 0.150 0.84 1.03 750 6805
1968 455.9 23.0 93.01 0.241 0 .68 1.08 750 6337
1969 494.2 21.9 94.28 0.241 0 .68 1.16 800 6513
1970 533.9 22.8 95.56 0.231 .068 1.33 875 5788
1971 571.1 28.1 96.68 0.160 1.05 1.08 900 6131
1972 621.8 27.2 101.75 0.260 0.89 1.57 925 6273
1973 686.2 44.4 103.59 0.080 0.83 2.55 1000 6407
1974 767.6 42.7 115.39 0.000 1.38 3.02 1050 6152
1975 846.5 51.0 130.92 0.000 1.38 2.54 1100 5734
1976 933.6 63.8 142.69 0.000 1.57 2.15 1200 5407
1977 1028.2 52.1 149.79 0.000 2.00 2.02 1250 5821
1978 1150.4 58.1 152.08 0.122 1.75 2.25 1300 5437
1979 1298.5 63.1 155.87 0.050 1.80 2.52 1350 6341
1980 1452.9 74.4 158.07 0.000 1.78 3.11 1400 5800
1981 1608.6 53.0 166.73 0.000 1.65 2.45 1450 ' 5800
1982 1729.3 58.0 173.09 0.000 1.57 2.25 1500 5800
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Appendix F,  Table  1. Seasonal  Indexes f o r  Monthly Average North Lou is iana  Cash Soybean P r i c e s ,  1975-
1979.
Year
Months
Jan . Feb. Mar. Apr. May Jun. J u l . Aug. Sep t . Oct. Nov. Dec.
1975 97.2 96.4 99.9 111.3 103.3 113.5 103.0 96.7 101.1 92.2 91.9 93.2
1976 97.2 96.8 100.6 110.8 103.8 112.8 103.0 96.9 100.3 92.2 92.0 93.2
1977 97.0 97.5 101.7 109.9 . 104.4 111.7 103.2 97.4 99.5 92.1 92.1 93.1
1978 96.2 97.4 103.0 110.5 105.6 111.6 102.5 97.3 98.0 91.2 92.7 94.0
1979 95.8 97.3 103.8 110.7 106.3 111.4 102.0 97.1 97.1 90.8 93.1 94.5
P r o j e c t e d 95.6 97.3 104.2 110.8 106.7 111.3 101.8 97.0 96.6 90.6 93.3 94.7
SOURCE: Computed us ing  United S t a t e s  Bureau of  Census, Economic Research and Ana lys is  D i v i s i o n ,  X - l1
Seasonal  Adjustment  Program, Washington,  D .C . ,  November 1968.
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